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npiIAT «3iiak and riyer naTigations arfe of 
greni importance to trade and commerce, 
wiU not be ^nied li3r those who have seriously 
considered the sutgect ; and I think it is equally 
true^ that there is no subject upon which the 
ahii^^y and eloquence of the senate, and the la- 
bour of the press^ hare been so much displayed ; 
and yet the real state of any subject, perhaps, 
was never more mistaken, nor the public mind 
more misled, than by the supposed profits that 
arise from the making of them. 

In tfie house of commons, I heard it boldly 
asserted by a member, . who had more zeal than 
understanding, &at canals would be the salvation 
^f ^e^ta^, if made similar to <fhose in Holland. 
Another member,^ less noisy, but more wise, 
ironically observed^ was that the case, the suc- 
ceeding generation should have webbed feet like 
dneks, that they might the more easily pass upon 
them. 

Sut from a careful examination of the grounds 
upon w<hich these supposed profits rest, they will 
appear to be no better founded than the immense 
wealth w4ik!h the sillygirl in the faWeproposed to 
raise from her eggs and chickens. And does not 
this plainly shew how sensible men may, and fre- 
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quentty do^ speculate uiuch upon the shell with- 
out ever once approaching the kernel of the 
subject. 

Not more than twenty years ago, a man that 
dared to deliver the opinion^ that few of the mo- 
dern canals would he of public utility, were the 
dues to be so fixed as to pay the subscriber 
5 per cent, became as obnoxious^ as if he had en^ 
gaged in the defence of the abominable doctrines 
of Tom Paine ; and I am inclined to think, there 
is not a man in the kingdom that has sutfered so 
much obloquy as myself, from the supposed 
friends to canals and their pretended engi- 
neers^ for declaring my sentiments upon many of 
them ; but time, the best expositor of future 
events, has fully confirmed my opinion. 

Tlie generally prevailing idea, that canals were 
e.\trcmely beneficial to the subscribers, has had a 
most injurious eflTect in misleading the public. 
And this fatal error has arisen, in consequence* 
of the advocates for canals having only examined 
, one part of the subject; for the great advantage 
which the public were supposed to derive from 
the making of them, has been painted in the 
most glowing colours, while the real state of the 
subscribers has been passed by in silence, as un- 
worthy of notice. ". 

It is the subscriber I would principally wish to 
look to, and if possible, procure him 5 per cent ; 
for as the dues are generally fixed, if they have 
common interest, the public will be well served ; 
and so they are by many of those canals that will 
never pay one farthing of interest for the original 
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subscription^ nor. interest even upon tbe ad* 
vanced loans. Suppose the subscribers to these 
4;anals bad a povirer to raise the tolls until they 
Vould pay 5 per cent^ what would be tbe conse- 
quence ? would tbe public comply with such a 
demand ? certainly not ; for although tbe com* 
pany could raise the tolls^ they could not compel 
tbe public to pay them by carrying goods on the 
line. 

Many have written upon tbe great gain that 
^ould attend tbe making of canals^ but none 
upon the heavy loss that would be tbe conse- 
quence of it ; and this supposed gain has bad 
great influence upon the minds of the subscri- 
bers. Mr; Philips^ in his treatise upon canals^ 
tells the farmer that be would carry his grain to 
market 30 per cent. cheaper by them than upoa 
the ptiblic roads ; and such a statement^ if cre- 
dited/, would naturally induce the opulent farmer 
to become a large subscriber, as he would have 
two motives for so doing* : 1st. The great savins 
by carriage : 2ud. The great interest expected 
to arise from sinking a certain capital. I can 
readily admit this statement^ and yet it may be 
easily shewn that if the tolls by which the 
farmer gains 30 per cent in the carriage of 
bis grain were raised, until the subscriber 
bad 5 per cent, such farmer would not carry a 
quarter of grain upon them once in seven years, 
because it might be carried much cheaper on 
tbe public roads. 

All these writers upon canals have treated tbe 
aubject as if there was no risk in the subscriber 
receiving 5 per cent ;. no wonder, then, that 
speculating in canals should have been so ex- 
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th^nel^ ctfptrmtiog' ; for itide miho}st risk in a 
tiling t*ikiii(ywn«-«iy the inercMrtHe \forld. And 
to lidd t<«i^li>t tcy the anrgu nient^ of these Oeiitle«> 
men fbr nhivttiplyftif: eaimls^ tbey hme coBeoted 
^6 AHmtei* of d JBew cada]^ and mer imvigatfons 
thai ]t«r^ vi^ei), (^nd hw tbey are indeecC when 
tnmpAr^ wiih those that pay ill^ andf nfNMiy' no^ 
^\\g at ^]\)j trithoiA ev^ e:»ai«iniiig aod cam* 
paring the countries through which each of the 
lines pasSj and how one may exceed the other 
ti^i^h wtspeitt ia pc^pok)tfofi^ trade^ eommerce^ 
mifies^ aiid . mhwei ala ; for, it is pr«l)ii«ble, the 
\wmM\ni pay \rell dire teh Urn^s moifft faviHira^ 
hki fat SI oanal ^aa tiiose that pay i!}^ and a 
ecimparative view of them might bate pretested 
tbe e^BOcutioii of itt«ii^ of ibeb^ lines ; but frerm 
relidiiig tbeir werhs^ a sfoaiigcjtf would coifcbid# 
tifftt all were alike beneficial. 

Moreover, these Gentletnefl, in trtatidg tipotf 
eanals, have paid little attention to the great 
di^rence thefe is in the price of land, labotir^ 
and materials, from what they bore at the time 
when those canals were executed that pay wdl; 
for if many of them were to be cut now, though 
they have long paid well, they would not now 
pay 2^ per cent interest. Neither have these 
great advocates for canals once hinted that thd 
subscribers to them might be injured by competi- 
tion ifa multiplying them, of by the making of 
new public roads to commtlnickte with them ; 
though nothing could be more plain than that 
such an injury would, in a great many instances^ 
take placcw For wherever a canal is made^ new 
public roads are sure to be made also to^ com^y 
the goods to. and from the line; and aiihough 
the gfaeml opinion has been^ that makiDg eanirit 



a^vould rciBder^Hpioife fOeiHr :eeads iiniiftcessaf y;» facts 
iiav€ proved the faUaet;^ of ^ucb en 0{)ioi€m« 

■ tBuA eifeortually^ aaanl^iplying ^nenpir ; rMids will 
fluiltte^e against canal m^ierestsy ioft^filucrfa asKthcvf 
wiU mike (the rti»decirr the oountry less dependefit 
upon caifi^ala^ and ^ill lalso operate .aigaioat .an 
advance of the tolls. 

I am sorry to say, that long experience has 
sbe\vn me, * that Catial subscribers 'have generally 
Tieen ihe dnpes of all parties ; ibr ibe land own- 
er, Who may have got a large stone quarry, a 
lime rock, or a coal mine 1;o dispose of, acts his 
pant with the utmpst caution, upon the public 
^i:^^y but -frequently behind the curtain, it> per- 
<stiadiqgihe unsuspecting subscriber, by a^num- 
l)er of fallacious Btatements, that he^will'hc 
jgreatly benefited 'by ,pernirtting 'him to vary the 
"line here, arid make a turn 1here, Until he has 
jftt last made it everything but \Vbat if ought to 
1)e. The great coal owner always makes, sure 
^o 'be upon the canal committee^ recommends 
subscribing' liberatlly, and with great ingenuity 
acts the part of a decoy duck for the scheme. 

• ^ ■» 

It is not possible to state how many canal 
schemes have been sacrijced to the interest of 
these men ; but the greatest prostitution of ca- 
nal interest .'thflit I think was ever witnessed 
^was effected by two qpuient coal owners, near 
Manchester, and were I to give the history of it 
i[ think few would give nie credit. I believe there 
are not many canals in the kingdom, the inte- 
.f€i8ts of which have not been sacrificed to. either 
fland -or 'mine owner, or both conjointly: No 
.^G^aiter of swpriae then, that the subs(:ribers 
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should be in so deplorable a situation. I am 
norty to say, that a great* part of the capital 
sunk in making modern canals in this kingdom^ 
has been found upon enquiry to belong to those 
i^vho can ill spare it ; and I find it to be the case 
^ith the subscribers to the canals in Ireland^ 
which makes the loss much more distressing. 

It is a serious consideration, to take from the 
pockets of this class of people perhaps more than 
jC5,00()jOOO sterling, that will never pay a penny 
of interest ; but I by no means wish it to be un- 
dersto'od, that this is the whole of the non-pro- 
ductive capital sunk in canals; for I think it is 
far from being one half of it. I shall for the pre- 
sent conclude this subject by saying, that no 
man can be more desirous than I am of promoting 
canals, where there is a fair prospect of the sub- 
scriber having 5 per cent interest; but should 
the country be so unfriendly to a canal^ as not 
to justify the expense df making one, a railway 
may be rnade instead of it ; and the public I 
think have as yet but contracted ideas of what 
may be carried upon a railway made upon the 
best principle, or of the easy expense of carrying a 
toil of goods per mile upon them ; I shall give 
my opinion upon railways with my observations 
on the Irish canals 

Perhaps the caiial subscriber will ask, by what 
rule he shall know to what expense per mile hje 
may go in executing a canal before he incurs risk, 
in not having 5 per cent interest for the capital 
he may sink.. This is a question much easier to 
propose than to answer. 

If the country, through which the line is pror 
posed to' pass, be populous, abounding with 
mines, minerals, trade, and extensive commerce. 
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the subscriber iiiff^ be justified in expendinj^ from 
£7.000 to £7,500 per mile upon a broad cauaL 
Tbe interest of this sum is £375 per annum^ bot 
one-fourth of this must be deducted for yrear and 
tear^ i^hich will require a gross revenue to be 
raised equal to £468, 1 5 per mile, including every 
expense. There are but few either canals or 
navigations that raise such a revenue per mile; 
jet there are a few that raise much more. If this 
statement is worthy of confidence, it shews the 
distressed situation the greatest part of our mch 
dern tanals are in. 

The tolls for many of these canals are easy, 
and were they otherwise, little or no tonnage 
would ever come upon them ; for were they to 
be advanced Id per ton per mile, three-fourths 
of the dues would immediately disappear. 

Did I wish seriously to injure that respectable 
body of men, the proprietors of the Leeds and 
Liverpool canal, I should wish them success in 
their application to parliament, (for their oppo- 
sers are their best friends in disguise) and should 
they be so unfortunate as to acquire a power, 
and so imprudent as to use it, and advance their 
dues Id per ton per mile, I think they will 
quickly dismiss one-third of the transit trade. 
But with an advance of tolls I think they 
should not be indulged, until they have correct- 
ed the imperfections, of their works, and made 
the public such a canal as they engaged to do 
when they obtained their act; and from the 
great power they had given them to supply it 
with the mill-owners* water, the public have a 
right to expect a canal made upon the best prin- 
ciple, which is not the case at present. This 
i^nal and that of the Rochdale were not origi- 



meify -nAemied io fbe itiMl ounaFls, iknt iftrom mh 
iwesoeii oirtninsteaees^ tbey ivre beootne mdn, 
Imd neither money nor ingenuity loan preiient it. 

The ccrmptetJtttm *brtweeti piiWrc Toafls and 
t?ana(ls ts great, atnfl flie difference in expense, in 
carrying upon them is, iin many instances^ Tery 
triffing, and dJfifers Tery mucfc from Mr. "Phil- 
lips's stalement. 

The difierence in distance i)etween two ^iven 
j)oints., say Ihirty miles, where the conveyance is 
made both by land and water, will generally be 
nearly one-third more by the former than by the 
•latter, io w^hich add fhe distance in carrying to 
and Trom tlie canal. The distance between 
^Sowei^by Bridge wlrarf, where flie Rochflale ca- 
4ral commences, 'to Manchester, by 'the ptfblic 
road, is twenty-two miles, ^but 'by iTiaft can^il 
thirty-two miles, and the distance from Leeds to 
"Liverpool, ty that canal, is one hundred «nd 
thirty-one miles, but by a good public road only 
seventy "five miles, which makes a ^saving, an dis- 
tance, of fifty-six miles. 

I hope, nothing that I have said will tend iq 
discourage the making of canals, but the con- 
trary, where the natural population and trade of 
the country will justify the expense ; for they 
have already been so^much disgraced 'by the im- 
proper designing and conducting of them, that 
I shall not be surprised to see the making of ca- 
nals as much exploded, as the;y once were recom- 
mended ; for public confidence is much sooner 
lost than regained. 
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CARPIIJGi BOTXNG^ DBAWING^ $XR£TCHINa, ANH 

SPINNING OF COTTON. 



JLftz foundation for making good yarn 
musi be laid in the card room ; for if the cotton 
is ihjtii'ed ifliere^ no subsequent operation can cor- 
rect it. The feeding rollers for the cards, should 
run is heaf* the swift cylinder as possible^ so as 
not to touch it, and the swift cylinder should 
make sixty-four revolutions for the feeding roll- 
ers oiie, and twenty-six for the doffins: cylinder 
one, and tKe doffing cylinder should make two 
and Uir^-guarters revolutions for the feeding 
rdller one. T*he diameter of the feeding roUcrff, 
for the finishers^ trhould be one inch and one-* 
eighth of an inch, buf ttose for the bfeakeri 
should be one inch aiid a quarter diameter, and 
the cotton,, when passing through them^ should 
Win a line with the centre of the cylinder, tlie 
speed df the swift cylinder miy b^ t^ken at from 
100 to no,' 120, 130, 140, for middfe numbers, 
of from 40 to BO, or 60 hanks ih the pound ; but 
Aould the numbers run froni SOto 120, it would 

B 



be better if the swift cylinder did not make more 
than from one hundred to one hundred and twenty 
revolutions per minute; yet I have seen them make 
one hundred and forty revolutions, when spinning 
ver V good twist 1 30 hanks in the p<)uilu. The fiats 
should be set as near as i^iey can be, without touch- 
ing tSie swift cylinder, and the car is ffie best guide 
to know whether tliey run close or not. 

It is but too often the case, tl^at^ from the in* 
attention of the carder, the cotton i^- SBQtled by 

being made knappy, as it i« calle(|^, that Isj full 

• f * 

of small i^ound knaps; and, whe^eveT ihis is tlie 
f^ase, the xotton is. greatly injur^d^ for if these 
ar^ made with the brea^ers^ the finishers cau 
never reipovethem. These knaps may be ma4<^ 
by bafl, cards, but they generally are m^de by, the 
9jWd8 being improperly set, or ft? want of grind: 
ing,r or fpr not stripping the cylinder %ni flats 
in proper time. The swift c> li^der of the ^fif^-j 
ew j?hqp|,d be rtripped^ once eRcrjr, hwr^nn^ ^ flf|| 
f y*CT tw Jiiinutes, and npt mojre tjban two flat^ 

fhpuld be stripped at onec, bvt on no sLc^oi^nt \f^ 
moxi^thap pnp Jiatf of them atthe same time^foxif 
th^ ai:e all stripped toget^r^ ft will niaJbe^i| 
thill place W, thekp,. and be tfkmh Awi, Hghfc 
But as jthe Ifips pf the, breakers Q^^e a]1 Wfig^r 
ed^ their bein^ too li^i^k, is not.pf fo m^^b 
consequence a^ not sMppipg the fl$its and the 
cylinders of the finishers in time^ in which case 



the driing \H11 not Ibe of an etM tliickM$«; 
wbicfa will mo^ eertamly injure the yam, ftnr 
t^igbing^ the roviogs will not entirely reniOTe 
ihi« ipiperfectfon ; but I ^hall tp^&kk more fully 
Df these things herealter^ 

The swift eyKfidef of the finisheri will ndt 
r^ttire strip^ping niore than pnce m every two 
beurs, and the flat» will not need stripping quite 
so often as those of the breakers, aed enly one 
baif of them should be stripped at e«ee« 

It is of the utmost importance^ that the drums 
of the breakers should be all of an equal diameter^ 
for if there be any Tariation in them^ it willmake 
a diBereHoe in the weigfat ef theearding. There 
U anotfaei circunistaiice that should be carefully 
littetided io^ ihoUgfa by most of the carders it is 
eeldom thought of> for tiie greatest part of them 
4o rietkn&w'^ how neeesiary if is that all the card^ 
ing»(if theiloishers should be of equal weight for 
aa equallength^ yet this h Sometimes tery difficult 
te obtain* It will frequently happen^ that when 
ibe laps ai!e e^f eqoal wdgbt^ and the carding 
engines have an equal number of wheels i$rith an 
equalnumber of teeth^ yet, notwithstanding this^ 
there will be a variation in the weight of the card- 
ing of fdur hanks in the pound. To correct this^ 
it wifl be necessary to change some of the card 
wheels, tor bring them to aii equal weight Supr 



pose the eard9 of one finisher to be much farthet 

worn down than those of another, thougli the 

laps may be of an equal weight, and the motion 

of both engines the same, yet the cardiogs will 

frequently vary much in their weight. To adjust 

the weight of the cardings accurately, the cards 

should be, as near as possible, equally worn 

down, and if the cardings of two, or any giyen 

number of engines, are tried one against the 

other, the cylinders should be exactly stripped 

together • and the state of the flats should be 

equally alike, with respect to the tirpe of strip- 
ping. 

Perhaps it will be said, that if the mvings are 
weighed, it is of small moment whether the card- 
ings are of equal weight, for a given length, ^ay 
six feel; but this is^agreat mistake, for if there 
is a great differcaee in the weight of an equal 
length of the cardiqg, it will make two or three 
more sorts of rovings, which is attended with 
considerable loss in waste, as well as inconveni* 
cnt for the spinner to haye to change his rovings 
so frequently. Besides, the y^rn is thereby made 
much worse. 

If the carding engines and drawing frames are 
rightly managed, there will seldom be, more than 
two sorts of rovings ; whereas there are frequently 
not less th^n fiv? or siif jorts. AH ^i? exsjctije^^ 



in the weight of the lapg and the cardingt is not 
necessary for weft spiooing; hut for making a 
first rate article of twist, it is requisite. Should 
the flats run five or six miqutes longer than their 
uwial time, before they are stripped^ it will pro- 
duce kna^^ which will very much weaken the 
yarn and create waste, as they will fly off* when 
the brush is dressing the warp. . Carding lightly is 
much in favour of not making knaps ; and with a 
box engine, 18 inches broad, for 80 to 90 hanks 
in the pound, five ounces is full enough for a lap 
to weigh ; but for 40 twist, many will have their 
laps nearly six ounces. 

Wheh two sorts of cotton are mixed and card- 
ed together, I tbink the best method of mixing 
them, is to weigh the sorts separately, and let 
them go upon the feeding cloth in that state ; 
and as one will lap over the other on the drum, 
they cannot fail being well mixed when they come 
to the finisher; but there is another way that 
some make use of, which is carding the cottons 
on separate engines, and running a carding of 
each through the drawing frames together ; and 
either way will answer, if properly attended to. 

The next thing that calls for the attention of 
the master spinner, is the grinding of his oslxAs. 
I am inclined to think, that there is more cottoi^ 
spoiled by th^ cards not being ground in due 



titae, nnA improperly p^pAd, thftn % any ifnii^ 
else ; koA fp^xA ft'camftil ^xieminatieni of a great 
tAmtty ^ctdik^^^ ^% %^I 119 from ccHisnUifig^ vdtik 
th^ mi^ eifiithneeii cfardcrs, I am of opinion'^ 
tftsi one-fdurtli of flife ccrtton that is wariked iit 
(his km^Hni^ Ib iniieh injured in the carding^ and 
draWifig, and comeqaently^ that fme-fbuirth of 
the yam sptm from H is injured also. ' '•' - 

To enable the carder to dispatch his grinding 
quickly, he will irequently use the fast emery, 
which should never be applied but when ihc cards 
require grinding to an even face; and' this fata) 
instrument is frequently put into the hands of an 
inexperienced boy, who, not knowing .h0W to 
use it, will often grind one end of the card wich 
lower than the other, and thereby ruin them^ 
The cards should be weQ bnisbed out, or cleaned 
with ah opi^n hand card, made for that purpose^ 
before they aire ground, which will fetch thedwt 
and dirt from the bottom of them much better th^jn 
^, itr^sh can.. The cylinders should be ground. with 
11 light hand emery, about three inches hroM and 
one thick ; . and aft^wards with af isce. o^^u,rved 
leaih^, fitted to the diameter of the i^lindf r» 
arid covered with emery, which being very light, 
the canrds .esn hardly be ikjiiied % it: itf gwe- 
ra1,;X»rds are not gmtiiid more thap one fatflf alt 
offien Astiiey should be, - f^r the broakei«ii-dlio»li 
be groiiiid::gOTily eyeiy-da.y, andlh^-fihisbefs 



ef<^ ]«Aiet diy ; 'biitrDi)lintoe,tiiit|i<iiielmIf oT 
eitbei? gh^iild be ground at wee, fox the uA 
sbouldjilfiYCsr be dil riiUrp or dull str^tbe lanr 

MIIIV' . . . i . .. . I . » . . . 

' ' . , 'I - • ' 

As jtne cylinders of carding engineB are apt to 
3Bj by 'change of weather, and from not , being 
dry at J^fst, thj^ should bie frequeijtljexamined^ 
to see that they are iri the round ; and th? sCrew'sl 
which fasten* the covejr to the rimi, should be in- 
spected twice a yearV and every shut cord should 
T)e cxahfiined, to see that they are not become 
slaiik/ ' Shchild any cylinder be out of the round, 
it will spoir the cards, the cotton,, and the yarn, 
as one side of it will give the cotton too muclb 
^moU^isi^ilxt (xther.8ide top Utile, jirlitiihri^ill 
make tht 'twdmg vmum, iti pr QjH^fftim to jtb* 
eyUadetrbem^ oitliof tfnlK > 



«... 



' Ifsw tank ^(^ke a grea4 deM ^iiirmi^ gtitii 
ibetn pleperl^.^.ifor/ if.^ ffuit'«niery belaid dn 
teorhaed^ iiiVisBV wftfen ibe wire t^nd miar the 
carda. ; :A I iset oC new: c^«ifd» ^ili (ceqitiiia: th«e9 
dajrfe ^tiwfo *o.^iiipdf*h«rt f*0pc*lyv 'or^ltoy 
9h0lild^Qgn>i»idHntil^^e:i$n04A brigbiil to^tM 
40 be«if#n ii|4b?«);-.l^iltb!9ae dp no go^ iti tb^;! 
iiatei .^d A^ ^UfiAfr^ >v^6fi gr^Niftd .pr0p«a:ly« 

VjiU apffaf He^J?^ blai^- 

The working of the crank shotlld be carefully 
attended to ; for genWafly it is Worked much tc^d 
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hsi, iiidie spaM Aanld not be more tfaan fufll^ 
cieolto take off tke cotton ; aiquick motion will 
produce a great deal v of . waste^ and lut^jeci the 
machine to many misfortunes. The feeding roll^ 
ers of the cards should be, frequently exapained^ 
to see that they stand square with the cylinder^ 
and that their centres are of a proper height ; for 
if they are not^ good work cannot be produced by 
them. . Some cafdingengines have a small roller^ 
from about 3|- to 3 inches diameter, covered with 
a kind ,of fillet^ which works against the swift 

* • • • • • ■ • 

cylinder^ a little above the feeding colter^ to 
keep the cotton light upon if; and it answers 
irery well. 

When the cards are nailed on, th^y should be 
well stretched^ and a snfficient quantity of stout 
tacks put in them^ to keep them firm ami tight 

The next thing to be consfidered is, what breadth 
of carding engine will do iis work ihe best. Bdi: 
or narrow engines for 18 inch cards^ were used 
for middle and fine numbers^ more than twenty 
years ; but for the last three or four yfears mafry 
have made their engines' ftom S feet' ©;i to 3 
feet 6 inehes^ and some 4 feet broadv 'The onl^ 
advantage these engines have over nari^bw on*« 
is^ that they take up less room for tfte sanfe 
breadth of card ; but they arc far more inconve- 
nient to work, and much more subject to warp ; 



^ 



UMlihlliBtMr ^' ttlld^fMn^ni]^ittii^t«'^r6'dow>r6|fteU 

tipn, may answer; but where good cottoiiis 
worked, there never will be any machine invented. 




ereai Irbtjble. 

. J . - ' » 

is tberefoce n(Mrei^5P fbif il^'bmttef spa^ 

c 
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lomefiiMf^ too gretA tn intiniaejr. Not lyiltitbe 
nartec be ftble^to keep his ^cmrder iti proper suboi!* 
dtMtton^ nnti\ he }m$ ftttained a m^rat^ kncnw* 
ledge of his .fardrroftm 4 fori luch jf the h^a^ 
principle of ihe^tterf^ty qt^hem, thptt ifithey 
find their employer to be ignorant of what is 
patsing in the card-rbotn^ they will do all 4n their 
power to keep him 90; ^ atid in proportion t0 th# 
want of knowledge^ ill the matter^ will lie the 
idlenesi^^ the idsdlenbei and dimtikeiincf^s of the 
carder; • / ' ' ■ 

The spinner o^ht to be cajutipus ii| the choice 
of his carder, and avoid having one th^t has aa 
asthmatic complaint; as such an one cannot 
stand the grinding of the cards^ but as often as 
possible^ will set boys to do it in the master's 
absence^ by which means the cards will be spoil- 
ed ; and if he is hard of hearings he ^annpt set 
the flats and doffing cylinder properly. In a 
large^ factory, a grinder to assist the carder is 
ijf^ssary; but small factories cannot svpporj 
the expense. The m^ter, or the overlooker^ 
should once in the week^ have all the cjrlipders 
stript, to aee how the cards arc ground; and 
whether the flats are set properly. ... . , 

If tte bbservatioiis t haw ifiade^rt^careliiaiy 
attended to, andthecardf «ein goddcWsditioni 
the spinner may rtasonabhr expect to hare g^ood 
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"vrork/primdedtlieaitderkiii^bis^lnlrfi^ In^ 
order^ however^ that ihe carder may prodoee tbe 
best vrork, he ffaould have good cotton^ well pM- 
pared by batting and picking ; but sudi has baen^ 
and is now the deplorable state of tixexotton spin* 
ner> as not. to admit of this expense^ owing to the^ 
high price of labour^ especialfy for low and mid*' 
die numbers; the very fine numbers perhaps m^y. 

Many substitutes for hand batting have been 
adopted^ but none have answered so well as the 
blowing machine and the single beater^ asitls^ 
called. The blowing machine however is dow 
almost given up^ owing to the great power that 
is required to work it, and the excess of waste 
in j8y, which is little worth. The beater hav- 
ing no fan^ does not make one half the wa|t# 
that the blowipg machine does^ and the waste it 
does make, is. much more valuable than that ^tf 
ihe. blower. But tUs machine is capable of 
doing gteat injory to the eotton, if not properly 
looked after ; for ^should the beater stand too neajr 
Ihe feeding rollers,, it will very much chop and 
cut the cotton ; and when thus injured, there is 
Iftttk strength in the yarn spun from it ; aod it ist 
next: to impossible to card itwitiiout knapping. 
rBiasnl eoitoii wiHtn^tf be^ goivg through this 
4MiehiM more ikm tW4t; anAita allow of this, 
ihlt>[b««ter^ ilMPild not mk^:V^fm tiuua from five 
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"ItititMtfffeatldWe^ that iUe ^oieket the (itti^ 
^ ftm«c rutii, ktrd' the bettef it Will open the (Cotton ; 
But it fhsqiieBtlf ^efik it tao tfildb; iifidthe 
8toWe¥ if mm the l>etter ft will iMke out the Ausft 
and motes. For middle numbers this machine 
will answer well^ if properly managed with a 
feeding cloth to take off the cotton ; and a picker 
fhould clean it as it passes along.. >. 

Thd drawing machines^ ot frames^ r^uins p»r^ 
tieul ar attention t6 manage th^m well. It is now 
Udmitted by all judicious cotton spinners and well 
infornied ctrdefs, that three rollers for one head 
lire much better than tw^i all th^re f$.te two draft* 
trith three rollersi htii (HiAj one with tworoUdrs. 
By having two drafti^ th«i cOttott i* driiwn less at 
dnce^ and the yftrn ttmeh «ftrong«^ than it ctn be 
jtoad^ h^ oiie draft ; and ^ur etids tufty te puitsf^ 

fnnch better it ih^ HM htiA AttXi with4w4 roUeirs; 
and may ht dbntinued through tlitlio bcadt of 
the drawing ffcames. IMTatty draWing^Ni^ have 
only f&iir headft, butiit Hiftk^ WUch iNiitt^ imij, 
at it is 4otlbI^ sixteen tinaei for <l|6 othertone. 
IBup^on^ CMitr^tidl vm il]p:fdrfoar'|ietds;^tiia 
idi>iibtilig/ in^kriiiiig tbirt <if' Ae akelltlB, mm 
only Mb $¥« hnndMd «iMt twilt«^thk» in pMng 
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•and one I^iA^ed $ft^ nuMl^-iwo.iiai^ 

It is of iaipoirtattce t6 have a right underfitand- 
tng, wliat the distance Bbould be between the front, 
and middle roller^ for slu error in this respect will 
be fatal to the yarn. The distance between them 
should not be more than a quarter and one-six- 
teenth of ah inch ; and the front roller should 
make two revolutions while the middle roller 
makes one; and the middle roller nearly two for 
the back roller one. These calculations are ndad^ 
for working Brazil ^nd Demarara cottons ; but 
1 shall give more particular instructions for theie 

movements hereafter. 

The first head should draw one foot ioto full 
three, and keep advan<;uig o^e tootli at every 
head^ except the Ip^t; fo^ it may be, that if it 
advances a tooth at the last head, the coil will 
be weakened too much ; and if, upop examina- 
tion, this is found to be the case, the sixth head 
should have the same pinion as the fifth ; and if 
'Hie ceil should be : tmth^ to^hwfjj it maybe 
^r^nlated mt the nkellet ; fw it us muc^b i^fier to 
Mtvt the tsotton iiMdr than oner dl!lwi| at tJhje 
taoAtBd : : It ia 4f impfrttoee to liavfe iSbe bdffi^ gf 
iht dtawiBg firamni^ t0}ltrs.4:iBe]ieB,bi'/Oad ni'^tikie 
letttj^ttat thcf cotton may p^sihin tip0iir ^b^; 



u 

fbr a )»et!fii^ maj be dra^n mucli beit€r with a 
lirdad boss tbaii a narrow one; but broad bosses 
are of little -^onsequience if the passage to them 
19 contracted. Such^ however^ is the ignorance 
of many carders^ thai when they have a broad 

boss^ they will contract the entrance to it one 

1. 

half at tbe. leasts by driving old spindles on each 
side of it; and this makes the rollers unable to 
draw apiiQcing in a proper manner. This con- 
traction is made to saye the trouble of placing 
the cans in a proper position^ to admit of the 
carding passing through the brass conductor 
without. any other assistance. To correct this 
folly and make the rollers, draw^ the carder in- 
creases the weight upon them to, perhaps^ double 
what would be necessary^ if the passage to them 
was not contracted ; and the consequence of this 
is trebling the roller laps^ and increasing the 
waste in ' the same proportion ; add to this^ 
that the rollers will require covering twice as 
often, besides wasting the power of the steam 
engine. 

The less weight any roller <ian be worked 
with and the bbtter, for no more is nee^mry 
than is sufficient to ^make it draw clear ; and ^^m 
breaking^fthe eoit, and lettitig'the eiid run loose 
'^own without passing the delivering roHees^ will 
Aew whether the cotton draws clear ; tnd^if lll^ 






J 




14 

^OjSft not^tlie weiglit,iiMi|t|be:]iiia}Sl^flftlil U wi^ 
On^ ill the vreds:, the ^a^Fi^ f(ai0f Ttf^\tih &• 
well as the feeding rollers of the carding engines^ 
should be well scoured'] and the disttnee ^between 

firamerollers should be ciaM^fy exa^ 
le that the 9tiiid$, or rather the slides; 
are not alafted; foir^; bjr. haring so asuch oil 
ahout theni> the scrcfws wodc loose; and i!be slides 
fireiquenfly .itoove^ :tath&^re«t ihjflry of b<yth tot^ 

toA' and twist* ' f h.: .-• 

-- ,,1. »■. . ... 

The cloth .for porcrine the drawing frs^nieroll^ 
ers, should. be good^ stoiit and veil. milled, but 
double milled would be better^ whiiph, shpuld be 
raised With dead teatzles. , aiid aftewards < have a 
l^entJe cut. I should prefer such a f^otb to the 
having two folds^ as soqie spinners haye upon 
their rollers; and tlie bosses should be. made 
rough with a file/ that the paste or paint may 
stick fast upon them. 

The sti-etf^hing frap)^ is. an useCul machio'6, 
but requires good inaiiageriient. ..The.. distance 
betweei^ the front and n^niidd^^ roller/ fyr Brazil 
wd Deqprara a^Uffp, s^Kld ^ ««^ightJ^of 
anrin€|i;fkadr f^ll onerBixteentb ; but £(i»r.(Fec9^ia 
cotton it should be a little . pior«^ ; 4nd . dra)^ 
one.fo^t inlo o^rly Hve jk^t, biit^ not .more. 
The leni^tb of Ihejitceteh slmild be firefeiet^ ^ 
tl)e/rp)it roUei; Bwkc nearly ft)*r revolutions for the 



u^ tte baiaki rdflfr ^ii^bfy 
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ruitioti ^11 wMrerforattmMkbecs,. «iGce}>tiirkinni 
they^im framikdmhWsojmdg. : iTbe inking Ibc 
»U 4iu49B9^0rA ^bMU Ihvmm^Hiie tir i|t aid t ibjcant 
lvt4pf«»in|{i(iiy^bliirt.^beul^^ for >if|ntbt 

roving is hard twisted^ no level yarhicmiibeapiil 
from it ; and the rollers should jhaye no mpre 

y6koh cieir; Itht'bieikins orih^cpir; as ftefore 

mew trhether if will draw clear <V not. (rreat 
care must T>e taken that the point of th^ spindly 
iipei not 'j^6 too near 'Cfie r.ollpr beam, :^li;'wi|l 
cause the roving to fly>jrarihp i^ipdie point 
tfhenillfctdp is nearly full Taiid.that part^w1{lic]b 
flies off vrill have much more twist than tie rest 
ct^hmfing, ^h Jl« tbe pfM^bfeb k Wer tailed 
win aeroerxlraw fiiwjl j b8e#feai ^^im^iSR^i 

ittd idle >kra~'8p«tt ^mkkmi^tmk^^my^'iii 

Is not ^oM$Me 40 eitbnite fhel^^s ^i<liidr'S^i^ 
have Mikii^ed,l>y.sj^ttifii^ltoiH lioVin^t^lfi^ 
toeii'haiidtW!ist«d/-' 'ii " "*" i' • •'' it r'.th»i 
tlial » ttntcUin^ frftniAl wtjy <4oi SlH''VM>b 
«di^ the fotten'Md iwitt^ rfiim)t;1^'-«^ 
pi<$ked\aad «Iei(d«4 Mve 'Jtdvr.'^tiiAl Hte^sM^^ 
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tiage board and roller beam wiped down every 
neti and the roving should be twisted the same 
way that the yarn is which. is spun from it. If 
the frame is making rovings for 40 or 50 twist, 
the elearei^ should be often picked and chalked ; 
a^ thested rollers should be well scoured once 
a week^ and the stands tried once a months with 
a line drawk over them^ to see that they are level ; 
and the stretcher be well watched that, in back- 
ing off, -ihe roving i& not strained. It is the 
opinion of many judicious spinners, that there 
Bever has. been any machine constructed that 
would loake rovings as level as the stretching 
frame ; though they may be rather more expen- 
sive in the working, than some other machines 
used for that purpose^ 

Mule fpinuing ia certainly a very complex 
business, which may still be considered in its 
infancy ; for its machinery admits. of endless im- 
proii^ement; aiad it is orne of the disagreeable but 
uOjavoidable circumstances atteodiag it, that the 
most ingeoious spinner can never say, he is spin- 
v^Vk^ upofi the be9t principle for %\% months t^e- 
ther^ The roll^*s for the back and middle should 
be made of good clear wood, w^ell dried, and 
turned as true as possible. The rollers for the 
front should be made of soft beaten iron^ and 
should aUo be turned true. The cloth which 

T) 
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€OT6fs them J »hottId'be good and atoit^ but «^ 
maeh the name, tbot^h not quite ad fllfong^ 'w 
that I have ireeomoiended for the dravvkig frame 
Mllers. P6jrhq)s it may be as m^U to ha^e both 
the wood and iron rollers turned to «i exact 
thickness; wldoh will be n^essary^ if the spianer 
intends to iise cemetft joints for the leathers. 
When these are W0H -made and ti^utfy put oi|^ 
they may answer for, mkldle nuntbers ; «bnt for 
fine yarn> I think there is nothing like drawing* 
the 'seam with ailk. 

Cement joints are usually made with isinglass^ 
mixed with brandy^ vinegar, ale, or porter 
dregs^ all which have a tendency to make the 
joint hard and stiff, and hare therefore been 
given up by many fine spinners. 

Roller seaMs made with silk and 'sewed at the 
ends with thread, are apt to turn round b^foTe 
the leather is half wt>rn; and are then'Utffit for 
use. Hie best w^ to maAce^he le^ather firm upon 
the roller^ is to rteep it in water^ alboiit newinitk 
wavm, for five or six nrinntea/ and itni^ it wdl 
with the 'finger before it ia sewed on ^fth silk ; 
the end murt be well sewed with thread ; and if 
the seam is well made, it will gtand aalrag as * 
the leather wHl last. The leathtf vrhich -has 'been 
thus expanded, will contract again whta dry, 
and thus become much tighter than it ean be 
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mefle if put oa diy. The rollers shimUl noin be 
used' for two days after tbey are <X(rreii64 ; as^ thejr 
will not be dry in> lesa time. Twelice or f^umtmu 
liouni after ikef a«e cove^ed^ thi6 seam, should 
be well nibbed with a pieee of poltsbed i£on> 
steely or ivory^ to make it smootii; fyr the 
eontraetioa of the ka4iiev will make it rather 
rise between the stitch6&; but by rubbing, it 
nMHf be. made perfectly smooth agam*. The 
faate must be put upon the leather as usual, 
and mil hare the. same effeet as if it ha4 been 
put on dlpy.^ 



The distance between the front and middle 
fiollers^ of the mule, for working Brazil and De- 
marara cotton, may be taken at one*dightb of an 
inch^ but for Georgia cotton, rather mote dis- 
tance should be allowed ; and if the pinion upon 
the back roller contains thirty teeth, and that on 
the middle twenty-six, perhaps this proportion 
for the draft cannot be much improved; and 
if one foot of roving is drawn nine and a half, 
or from thait to ten feet, it may answer very well. 
Some judfoious spiimers will maiie a diSocence of 
five teeth in the pioiomdforthe bacds^^and middle 
rollers, but this I think i» too omeh. Every 
4ifme the 9teel rollevs are scoured, the stands 
shooU be iaried with a tioe^ to seeiftiieyare 
level and otherwisie right. 



If the master spmacF vf\she$ to have twitt of 
the first quality^ be must ^eigh his roTings. ac-r 
curately^ and let his carriage come out slow ; .for 
when it comes out quick^ the roving is forcibly 
drawn from between the rollers without giving 
it time to draw^ * which makes the yarn uneven^ 
besides increasing the waste^ in an astonishing 
manner ; and it does not allow time for the piecers 
to get the ends up^ without which they cannot 
make good piecings. As Uttle twist as possible 
should be put into the roving part of the stretch ; 
if this part is not easy twisted^ it will previenjt 
its stretching freely^ and break the ends down ; 
for unless the twist be well stretched in the roving 
part, the yarn will not be level ; bnt as much 
twist should be given at the head as can be 
got in. 

For spinning 40 to 45 twist, I would recom- 
piend the following calculations ; as they will 
give full speed enough for the carriage coming 
out. 

The bevil iwheel on the front roller should cour 
tain fifty-fOur teeth, the fore wheel on the run 
forty-eighty the wheel at the bottom of the lying 
shaft thirty *four ; and the wheel at the top of 
the said shaft forty-eight teeth. The length of 
the stretch being five feet, the carriage stretchr 
^ng from three to. three and a hplf inohei^ iu 
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the roTiog/ and from one and' a half to two 
indies at the head^ wfli require thirty-eight 
turns ; and the spindles should make from fMty** 
three to forty-four turns for the rim once. 

The stretching gear should be so made and 
&ied, that the spinner cannot alter it^ either in 
the rowing part or at the head ; which otherwise 
he will do the first oppoituniiy ; by which alter- 
ation^ and tl^e use of improper change wheels, 
many thousand tons of yam have been greatly 
injured^ and many a master ruined by it His 
^employer will be exposed to incalculable loss and 
disappointment^ by the injury done to the yam, 
and the loss of his best customers. The axles for 
the change wheels should be so made^ that no 
one but the overlooker and the master can put 
on the wheels^ or take them ofi"; and there would 
be little difficulty in designing a wheel and axle 
for this purpose ; ai>d the stretching gear should 
also be on the same principle. The carriage 
should gain upon the rollers^ in the roving part, 
full three inches, and one and a half inch at the 
head; and this proportion will answer^ however 
high the numbers may go, by increasing the 
stretch one inch for every ten hanks^ but for 
weft^ onehalf inch will be sufficient ; and it should 
haye it all in the roving part, and none at the 
head, 



ReeMng k a good check upon the s^nser^ if 
the copBi are cedsd to ttte bottoai^ which ahouiiBl 
almaifs be done evefj let; still it is^ not mn isfial*- 
lible remeif against the et il ; for theoe may be 
an understanding between the spinner and the 
^reeler^ eonsequenAly, there is no real safetf^ but 
in eonstrueting maehtnery in such a manner, 
as that it cannot be aMered by the spimier. 

The overlooker aliould take care that the spin- 
dle point of the mute does not go too near the 
roller beam when the carriage runs in ; and the 
spindles should not stand , too upright ; for in 
either case it will have a tendency to cause the 
twist to % off the spindle pointy and make the 
yarn erackly and unsound. The same effect wtfl 
be produced^ if the carriage is not kept steady 
by the catch at the head^ till the twisting is 
finished^ Running the machinery at a moderate 
speed is by much the best ; as it is attended with 
much less waste^ requires tess oil^ and makes the 
yarn much better. 

Every mule that spins ntddle numbers should 
be wiped down four times a day ; and Ae roller 
beaih kept free ftom fly and waste. There is 
nothing in whkh the spinner is so liable to be 
mistaken tts in the qvavtity of wasie he makes ; 
and I think a quick speed will produce ahnost 



4^*3116 speed woiiM. 

It is necessdiy to new band tbe mule^ that spins 
middle numbers^ eyery six weeks ; and when any 
of the wharfs are worn down too much^ they 
should immediately be replaced by new ones. 

Fine spinning requires great beat at all times^ 
and middle numbers need it in winter; and 
the cheapest and safest way of procuring it is by ' 
steam in cast iron pipes* There is a particular 
adyantage in heating by steam^ as it is certainly 
most effectual for extinguishing flame ; and every 
room heated by it should have two large cocks to 
communicate with the said pipes^ ihat when 
opened^ would fill the room with steam in half 
a minute ; and rods or chains should be fastened 
to them^ and pass through the walls of thebuild- 
ing^ that any person on the outside might open 
or shut them in an instant ; by which means a 
building might be saved^ if the fire was in ejery 
room. 

OnHJie^ftidgediiof water qiinliing I shall say 
but little^ M ^be ctbsi9Pf ations "I have made on 
eardii^^ roving, andi drawing, are 88 applicdUb 
to water: as to mule ? apiinni^. TI» use «f the 
stretehing frame is little knotm in water spin- 
ning, as the bobbin and fly are ^substitutes for 



24 

it. The ravings cannot be weighed where the 
bobbin and fly are used^ and for list nun^bers the 
hanks are all weighed separately ; but I consider 
this a very imperfect Way when compared with 
weighing the rovings. Suppose the number in- 
tended to be spun are 30 hanks in the pound ; 
when the hanks are weighed^ it is probable there 
will be 28, 29, 30, 31, an<J 32, that is, five dif- 
ferent numbers. Now it is plain, that number 
28 will have too much twist, and number 32 will 
have too little; but if the rovings had been 
weighed, and all those of the same number spun 
together, this inequality in the twiit would have 
been prevented. I think the most improved plan 
of water spinning is, to have the spindle pUced 
in an inclined direction, the point standing in a 
line drawn from it to the top side of the under 
steel roller. 

There is another improvement of considerable 
importance, and that is, a small tin cap, solder- 
ed to the top of the fly, about an inch and a 
half long ; and on the top of it a small eyfe of 
vnre 3-8th8 of an inch long, with a round hole in 
it; the thread is first put through the eye of 
the fly, without twisting it round the shaft (in 
the usual way); and from thence it passes 
through the said eye of the cap. The spinner 
will piece two ends this way while he can piei^e 
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one the common way ; both much better^ and 
with far less waste. But so long ^s the speed 
of the bobbin is regulated by cloth washers^ at 
they are called^ there will be no uniformity in 
the twist ; for some parts of it will have too 
much^ and others too little. It would be of im- 
portance to water spinnings if an equality in the 
twist could be obtained ; but upon the present 
principle^ I think it is impossible ; for^ the im*- 
proper tempering of the bobbin^ partly occa- 
sioned by the inattention of the spinner^ and 
partly from the imperfection of the principle, 
will frequently make a difference of from three to 

« 

four hanks in the pound : there being no means 
of tempering them^ so as to make the drag uni« 
form at all times. 

I have taken yeiy little notice of working 
Bowdens and Orleans cottons as yet^ although^ in 
my opinion^ they deserve more attention than any 
other, especially as there is more weight of them 
used than of all others put together. The ma* 
chinery for working these cottons should be dif- 
ferent from that for working Brazil^ Demarara^ 
and Georgia cottons ; as their staples are so very 
shorty but particularly that of Bowdens. For 
working Bowdens/ the diameter of the front rol- 
ler for the drawing frames^ should be one inch^ 
afid that of the middle ' and back rollers three 
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(mfLttetB Mch^ buf all bare measure ; and the 
distance between the centre of the front roller 
a^d the centre of the middle roller Aould be 
seTen-eighths of an inch. The first head should, 
draw one into two^ and the last head nearlj one 
ii^to three; and the length of the bosses for the 
rpUecs^ should be nesurly four inches. 

llie diameter of tke front roller for the spin- 
ning fi^ames> tiiat is, mules or tiirostles, should 
be se9en-<e%hthS) and the diameter of the middle 
and back rollers> full five^htha; tille distance 
fronts the eentte of the front colter to tiie centre 
of ilie middle roller iHix*eightiis, and the d»i^nc<a^ 
from the ceniare of the middle roller to the centre 
of l&eback roller six*ei|^ths, and oneHsixteenlb 
of an inch. These small rollers mil spin Gisorgia, 
or any other cotton equally well, if the slides 
are properly made. Having the rollers too thick 
is a general error, which probably pervades more 
than tiiree-fburths of all the cotton machinery in 
the kingdom. 

The earding engines for these cottons me ge- 
nerally from three to four feet broad, madi^ 
double, and &aMk, with one operation ; and the 
common way of stri[^ing them is twice a day,, 
but six times is little enough ,*^ which vnll 
occasion much less waste and make strongs 
er and more level twist. Griading tiie 
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cards otice a week is the general practice^ but the 
t>feakers should be ground gently every day^ and 
the finiisbers every other day. Should the carding 
Engine be a double one^ grind the breaking part 
every day^ and the finishing part eveiry other day. 
It may be said, that stripping no often will be 
attended with loss^ by increasing the strips ; but 
this is a mistake^ as they may be spun into weft ; 
for the principal object of Hie spinner^should be^ 
to make the quality of twist as good as 



It is surppsing wjiat good 30 twist is made 
from Bowdens^ though carded in the most im- 
proper manner. This twisty like that spun firom 
Orleans^ greatly improves by the size^ and re- 
quires eight ounces less weft for a cut or piece^ 
than any other cotton ; it also finishes to great 
advantage. If this cotton is spun upon the best 
principle^ it will make good 40 twist 

But that justice may be done to the working 
of Bowdens and Orleans^ the Cards for the break-* 
ers should be from 90 to 100, and the fifiiihers 
from 110 to 120, three and a half inches broad ; 
and the stripping and grinding should be as of- 
ten as for working the best Bourbon cotton ; but 
I shall speak more fully of this hereafter* Bow- 
dens and Orleans cotton can never be worked to 
the best advantage, upon double carding engines. 
They should be worked upon single ones with 
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flati ; but one roller maj be . used to keep th^ 
cotton light upon the swift cylinder. Though 
as great attention should be paid to the carding 
of these cottons as to Bourbon^ yet I am awar^ 
it will be next to impossible to convince the 
generality of the spinners of these cottons 
of the truth of what I now state. By the 
working of these eottons upon single carding 
engines^ and finishing them in the best manner^ 
in every operation^ six-pence per pound will be 
added to the value of the twist. It is the inte- 
rest of every spinner to make the value of his 
yarn principally to consist in the labour bestowed 
upon it ; and more especially as the raw material 
is purchased from foreigners ; and a great part^ 
when manufactured, sold to the same people. 

Good Orleans is useful to mix with other cot- 
tons^ provided the staples are nearly of equal 
length ; if they are pot, they will neiUier card 
nor 4raw well ; but when they suit each other^ it 
is surprising how it improyes the yarn^ by mak- 
ing it stronger and more level It is commoii 
now to /spin weft from Orleans to 130, 140, or 
even to 150 hanks in the pound; and when 
picked clean and well managed, it looks nearly 
as well as Bourbon weft, and a great deal has 
been sold as such. But for cleaning Bowden^ 
and Orleans f otton, I do not approve of the 



beating machine^ the staple of these cottons be- 
ing so very short ; and have no doubt but a ^lley^ 
-with fine small .teetb^ set about four in an inch^ 
and the length not exceeding three-fourths of an 
inch^ would answer much better ; but I would 
have it fed with rollers in the same mann)^ as the 
beater is^ for by them the cotton would be, held 
fast^ whilst the teeth combed and cleaned it from 
dust and motes. The willy should have four 
M^ings or ribs^ and a row of teeth in each, and 
should not make more than three hundred revolu- 
tions per minute. 

Were I to make new ^lachinery, I would have 
the diameter of the front. and middle rollers full 
one eighth of an inch less than the common siase^ 
which would then work the shortest Bourbon or 
Bowden cotton. If the rollers were made upon 
this principle^ there is no kind of cotton but what 
they would draw, whatever diflference there may 
be in the length of the staple* The advantage it 
would give the spinner, in having the rollers and 
slides made to draw any kind of cotton, is scarcely to 
be described; for he might with equal ease, spin up 
on the same wheels twohundredhanks in the pound 
as forty hanks twist, and spin both iqion the best 
principle. But to do this would require a pair 
of change wheels, one for the rim, and the other 
for the top of the inclined shaft. 
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It is i A low numbers that we shall be most oppa* 
atd opon the continent ; for unless some great im* 
provement ta]c^ place^ it will be years before we 
ihall feel the weight of the French oppesition ia 
fine numbers^ and as wages are so much lower 
there than in this country, we must spin our low 
numbers from cotton inferior in quality to that 
which they use, or how shall we meet them in 
the foreign market ? 

If better twist for low numbers cannot be spun 
from Orleans and Bowdens than has heretofore 
been, the sale of low numbers, I think, will soon 
be lost in the foreign market, 

It is surprising, that there should be more 
weight of yam spun from these two cottons, than 
from all others that come into the kingdom, bs 
I have Wore observed ; still more so, that there 
should have been so little improvement made in 
the spinning of them, but particularly in Bow- 
dens. I do not wish to wound the feelings 
of any spinner, but my opinion is, that there are 
not three spinners in the kingdom, that spin 
Bowdens upon the best principle. The carding 
of it is altogether improper, and would spoil 
almost any cotton ; for it is, in general, carded 
at least one-fourth top thick or heavy, and that 
too upon doable ^igines, which makes; it still 
worse. The cards are only stript twice in the 
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day^ and gronnd once in the wedL^ but the bcetk- 
cm should be stripped six tunes in the daj^ uni 
ground nx times in the week. 

The common way of carding would gieatfy 
mjure any kind of cotton^ bnt particularly 
Bowdens^ as it is rather delicate^ and I nerer 
could coneeite why it should be thus treats 
edj unless that its extreme cheapness has made 
it ef no consequence in the estimation of 
the spinner. I wish I could conrince htm 
of his loss^ by treating it in this manner; 
for I am of opinion^ there is not a spin- 
ner that knows its intrinsic value; now> how- 
erer^ is the time to investigate and improve 
in the working of it, that we may be able to 
meet our opponents with advantage. 

If the spinner, who has machinery proper for 
spinning Bowdens (which I am certain few have) 
could be prevailed upon to card^ strip, draw and 
grind, as I'faave recommended, he would be asto- 
nished at the improvement of the yani> as it 
vvQuM be much more level, and a great deal 
stronger. Twist from Bowden cotton takes size 
very well; and, I believe, the time is not remote, 
when good 40 twist will, in genera), be made 
from it. 
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In my observations upon carding^ roving', 
dravfing and spinnings I have endeavoured to 
explain them in such a manner^ as I hope any 
spinner may understand. 

Country spinners have seldom the means of 
getting information how their business should be 
conducted in the best manner^ and are more ex« 
posed to imposition than those in large towns ; 
and these instructions are particukirly intended 
for their use. 

The next thing to be considered is, whether 
the old water frames, or the throstle, is most 
proper for spinning Bowdens and Orleans^ The 
great thickness of the water frame rollers renders 
them improper for spinning these cottons, while 
the lists are liable to stretch and become too 
slack ; whereas, throstles are made vnih half the 
expense^ work much lighter, and require little 
power compared with water frames. Bands too 
are much cheaper^ more durable, and make 
the spindle run with more regularity ; for 
the bad piecings which the spinner makes, when 
sevfing the lists, causes a vibration in the spindle 
when passing over the wharf or haft. I have 
lately seen most excellent 80 hanks twist, spun 
upon a throstle, far superior to any twist of the 
same numbers, I ever saw spun upon a mule. 
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'Before I enter upon the 'sifbject of fine spin- 
Binj^^ it may be necessaiy to inquire, ^hat kind 
of Imildtng and macliinery sLi^ best caleulatcid for 
that purpose. The building I ^ould recooiihedd 
tA be sixteenf yards within, and any length that 
may be required. The card room I Would hare 
en'tfae ground floor, which would contain two 
rows of cards, the roying, drawing and skellett, 
and all other machinery that may be wanted for 
^ i^av4 T^V^ ; m4 rtiU U^tvemuoh room tp Vff^tt. 
J. would Mve jno ;njQ;r£ jt}]»a £wr J»p wmf rpofti ; 
^t thpink tbre^ wpuld \^ bfstter ; ioT it h d^jflSicutt 
1q cfstiopate th^ }qs$ of tiny^ und .^opseqwntly of 
^icpfmSfi^ in fB^ix^ up w4 f etwning i^yfm, wber» 

».f9Lcto^ ii 9^^ ^r ^\A «toriQ9 bigh; #iii 
fijuiuid It £rje tak^ pjficf m the r^C tiwie i« Uttl« 
jchuwQe of Sfiriag ijt^ M m th^c^fpre imwU be^tt^ 
to add to the width thiW to^Athe heiy^t Whetillfr 
the building is made fire proof rests with the 
owner, though it would be much better if it was 
so ; but certainly the Manchester plan of making 
a "factory fire proof is capable of much im- 
provement. 

A bMiilding of the aboT^ \|^idth would coo^^in 
iiyp .IDulf s^ each having 1 9S spindles ; and si^dmit 

of A iwa^^e. w^ iUe v»Mip four f^t wi^er^): 

«aJi|:^te Jipjpn «Utem jojkr* for fach whpel^ 

F 
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tijc, leii^k of them fif^e. inches, and theinriiole 
Ifsngth of .the machine twenty-two fcct;^ twice 
th^s^fojiftj-four,^ ajfd a four feet passage make^ 
in ^U .fp4y-e^ght feet, as firstrprop<^ed. The 
wheeh I would recoouneiid to wQxk right ai^ 
left, with the puna to. the windows, Mfhich would 
preserve, them^ and prevent the piecers wasting 
th^ir, time in looking out. \ 

'• .'''.-■ 1 

• • • 

Ifiat there might be no deficiency of light, the 
sashes should be four 'feet six wido> and six feet 
six inches high; and only one priiicipal shaft 
pass through the middle of the room. Perhaps 
it will be said, that by placing the wheels- in 
this direction, I am greatly increasing the length 
of the strap; so much the better, as it will last 
three' times as long,' and require much less power 
than a short tight one would. 

, , And for working throstles, I conceive it 
much the best to have the passage through the 
middle of the room, and all the water puUies 
close to the windows, whidb certainly is by much 
the safest plan, as there will be neither straps nor 
pul|ies to incommode the passage. And it is la- 
mentable to reffect, how ttiany perilous have lost 
Iheir lives, by being entangled with straps, pufii^S, 
and gear work ; which this mode of working is 



calculated to preVent.' Pe^ps it Mrittbe ob^eir 
^, that wheeh of this size ^\\\ be lAorre ex{iea- 
fiive to ^ork than those of three hundred spindles; 
but this I tiiink will be found a mistake^ as one 
piecer will besufficient for a pair of small wheels^ 
but two must be had for large ones ; and if his 
wag6s are taken at 9s per week^ and suppose the 
spinner to spin 120 hanks twist on large' wheels^ 
and forty pound per w^k, (but it is probable he 
w^ili not spin so much) liere is 2^ per pound 
saved in the piecer's wages ; and I think the 
twist spun by the small wheels will be more than 
that sum better. 

One principal thing that has been the cause 
of these Urge wheels being made^ is the recom- 
mendation they have received from the machine 
m^ker ; because they are much more profitable to^ 
him than small wheels ; add to this, the foolish 
idea the master spinner has entertained, of pro- 
ducing a greater weight of twist from them, at 
much less expense than from small wheels ; but 
this is the mere delusion of fancy. 

It is not in the power of man to make as good 
twist upon large wheels as small ones ; this is so 
self evident, that it would be a waste of time to 
ent^ir upon an teplanation, of it ; and tibe ad van- 
tage small wheels have over large ones in cop- 
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piBg> iftM^oeljr to Ife'dlscrflied. Ui^h mMktm 
idea^ that a gr^iKfer quantity aftyti^t^ will he spim 
upon large than upon small m^Ho^b; supppsiag 
an equal number of sqdare j^ards^^at \fiU appear 
from the following celenlationf ; — 

Suppose a room^ thirty^ix yards long and 
thirteen wide, will contain four hundred and 
sixty-eight square yards, and will hold twelve 
wheels each, consisting of 300 spindles, equal 
to 3600 spindles. A room of thirty yards long 
and sixteen wide, will contain four hundred 
and eighty square yards; and will hold twenty 
mules, haying each 192 spindles, and making ia 
the whole 3840 spindles. Here then we see four 
hundred ^nd sixty-eight square ywrds ar« reqilji%d 
for 3600 spindles with large wheels ; and four 
hundred and eighty square yardis for 3840 spindles 
with small wheels^ 

It flfust be admitted, that wheels, containing 
300 sphidles, are unfit for any but men to work 
them; and the spinner will be more fatigued 
with working them twelve hours, than he who 
works the lesser wheels will be by vrorking them 
fourteen hours ; moreover, the small wheels may 
be worked by girls of from sixtcira to seventeen 
years of age^ or by boys of fifteen, anadvaBtife 
pf no small importance tp the master spinner. 
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' Ffdtd tiUb statftraat I think it it €l«0r# tliait a 

g^ealtr iimiiber of 6pipdle»/ with. small i^heelsj 

wajr b0 Jwol'ked ui« giv^a number of yards^ than 

tvith ]|ifge^:^a(Bl^; aod it miut be adndittedj that 

amall ^beeb are wwktd with muoh ware easa 

and <»>li¥aiiieta)60^ are &r mora dtirid)le^ aUended 

with nmchiltos weiir aDd tear^ and. make mlicb 

better yarn, especially cop twist. 

. .«♦■.'■ ' . 

I baye entered more fully into this, investigation^ 

from a cpnyiotioD^ that, the plan I recommend 
will be^ by some, opposed, as it ^^, in a great 
measure, to overthrow the system on which cot- 
ton factories are built in Manchester ; and for- 
tunate would it have been for the spinner, if this 
plan bad been adopted twenty years ago ; for the 
leD^h and height in general are far too great. 

I have estimated upon thirty yards in length 
for ten pair of wheels, as before stated, and all 
the four spinning rooms may be worked by one 
upright shaft, and two principal lying shafts ; 
and if only the two last mentioned shafts are 
used, I think it would be better to make the 
building ninety-one feet six inches long, and add 
nine inches in breadth to each corner head, which 
would allow room so to place the wheels, that 
the straps for those in the lower room would 
never xome in contact with those in the upper ; 
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but if the ewner iihtkild prtefer a iimtlL^beaten 
iron sbiift'' for' eai^h robm^ one of eighty f<feetiii 
length; M^in b^ sufficienifor tbft said ^eeUi Hm^ 
diameier l]ff tli^ drums^ fi)r »the spinnh^ robiiiV I 
would fiot hate more thaii ^eighteen ibches ; and 
the engine^ or -water whe^l; should stend at one 
ibd of the bi^lding; and the door at ithe* other. . 

'' ' . ' V - . . . . ., » 

I I 

How simple^ safe^ and useful would a mule 
factory be, ifbuilt upon this principle/ and filled 
with small wheels ; and' how unlike Cotton fac- 
tories in general ? What strange confusion of 
shafts, drums, and straps, present themselves 
upon entering many of these factories ; which . 
make' it difficult for a stranger to pass through 
them with safety. And there is an insufferable 
nuisanee connected with nearly all the factories^ 
by making the conveniency a part of the build- 
ing ; whereas, it should be seperate from it three 
to four feet, to admit of a free circulation of air, 
which would carry off all the disagreeable smell. 

Having considered what' number of spindles 
each mule or wheel oiight to contain,^ I shall 
no,w inquire into the best mode of working them. 
Different opinions are entertained, whether it ii 
better to work the spindles with drums, as they 
are called ; or with tin rollers the length of thfe 
machine. Working with drums makes a great 
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is no me^Qs^of keeping tl^diametei; of tii9,wh<if^« 
oCequaHiza; for those a^t totbe, ^inclle board 
wear nearly .t\fice,as, fast, a^ Aose inqrcrsroot? 
from, it. , When the wharfs ai;ew/)ru, down and 
renewed, there; will . still he aja inequality in the 
size; for when put on, .ifjtheyjarje, ^qt larger 
than those.; i^t to the ^bolster,, they. wUljSqon her 
come too little, and want, renewing agaip, 

, Attofber inconvenience that atten^g the work- 
ing with drums is, that the toes of tW spindles, 
where the wharfs are the farthest from the spin- 
dle board, will scarcely be affected, . while thoK^ 
that are the nearest to it will almost be worp 
away. When the tpe of ^spindle is. muck worn^ 
it will affect thp thread, which, will not run so 
freely, nor so steadily as it ought to do, and the 
yam will of course have too much twist. More^ 
over, whcireaf^hffff w^tfstoo^quickly, it is sure 
to get out: of the ?«ind>.:;to. caw?e. the spindle 
to work' irceigiihir^ . and wear off the io^, much 
quicker.''/ ■;:<! ;•. r ■■••■■ >. : 






tTponthe whole, it appears to m« impossible 
to ha-ve, an eqiia% , of . twiast , gi^en, to the yarn 
from drums; and th^ are m^ay JWre .inconver 
mencesjattenf^ngtheni thani have time to enu- 
merate. r T^prinpgw^l pb^c^ifin tft tin /oilers. 
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is ihetr gtiAl 4Mgtli,* wfaicli- iMfeatei the ^Mt- 
etiMy bt fhakitig theM tru^/ and itibjctite^^iehi to 
Vibra^kih; fmt4he9e'§ut)ik>fted imperfect ktift *va.- 
kiisli%fiiiil ikliii^ytially eftafnmed. I'WoilM have the 
kife of ^hi* *ftfllcr as iong ai' the carHagej * ahd a 
neck turned in ' the middle an inch long ; or 
conpled Bte a steel foHer, Which woiM reiqtiirfc 
the Wrii^ce oif only dni6 «pitadle. If th^'rdllfer is 
property executed with ' kn axle, as bfefbre des- 
cribed, it may be made true, firm, and free from 

■ 

vibration, even without neck in the middle. 



1 * 



By workiog with a roller, every whairf and 
ii)>indle toe have an equal pressure ; consequently 
the W^ar of them must be uniform ; and will give 
an unifotm twist to llie yarn^ which, upon the 
principle of drums, I think it is impossible to 
obtain. 



t.« 



¥ot «pinning 40 U^^4muit, I would have the 
wharfs rather thicker than they Usually «re, anfl 
the groove in the same pfoporti^;;. Ihb bands 
might be made rather stronger, but should «|1 
be made single, that is, only one length df band 
at once ; With a noose nt •ne end, ^WbA\b the 
other end will ^nly teqtdre to piiSs through it, 
and k knot tied on the end to prevent it dipping 
back; aiid -whenever it » too sktk, the knot 
muit be untied ttbd itAoStii&iL little bitck. 
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This is the way that some work their throstles^ 
and I think it by much the best^ as those bands 
frequciiily work from nine to tweWe months. 

I have already given my opinion upon the uti- 
lity of &mail carding engines. The cards for the 
breakers^ for working fine Georgia and Bourbon 
cottons^ should be one hundred^ and those for the 
finishers one hundred and twenty^ and three and 
a half inches broad ; made of fine hard elastic 
wire. The drums for the breakers sbould be 
twenty*eight inches diameter^ the length of the 
lap seven feet, the weighty for 120 hanks twist ia 
the poiihd^ three and a half ounces ; but for weft 
of the same numbers^ a four ounce lap may be 
used. These cards should be oftener stript than 
tbose used for Brazil and Dem&rara cottons. 

And if the spinner intends to make twist of 
tbe first quality^ he should have the cotton for 
the br^akecs weighed with the gxeatest exact- 
ness; and sfMread even^ the ^me laiigtJi th^t th^ 
lap is iiitonded ta l^> and afterwards, thelajis 
flhould be weighed with great care ; the ptiecing 
of which requires great attention, oiiierw|se the 
carding will be uneven^ and make the twist un* 
even also, * . . y^ 

Those who have the eare^ of driiwiiig fr^mef > 
should pay gvefttattration and not ;l<tsitig;le ends 
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i;mi ^fi; 9fS 4;Jhis k ruinous t^ the yaxn {; apd sb^ld 
Jbe equi^ily careful to v^ake goi^ piQciaigS| wf^ 
oftep c\es^^ their l^r^shes and clearing xloths ^ 

otherwise waste will run up with the ends. 

• - • . ..' *. 

"Suppose the spinaer i»tendfl to spin 140 baidLS 
twisty he should have his laps about three ounoe^ 
and notiess than six heads of drawings a|id thrcae 
4kellet« with three rollers for duck head/ and the 
l)f>s8es fbur inches l^ng^ as I haveheSofe observed; 
^d pass four ^eods through every head ; hut two 
jonAy at the akellets. The first head of drasrrng 
should draw full one iiiio ihcee^ and the lad; 
tiead one into nearly four !and a Jialf, hul Ifae 
^etMts qfMist notdrawitatoU.' : ' ■-> 



is a . . . 



T|#. fpi9^f s I. would- recomiiiead to he four^ 
teen inches lon^:, and stand five inches and three 
quartfers abdve the bolster; tmd4f good twist is 
tip^cted/ t&e cops -mnst'be made ixa&Vl, ;bnt-rt)OTe 
liH^n^^ let t!ie'ckrri4ge ^twrte-init sle^j aiiA 
piit as iittle-itwisi as pMsiWein theliwfi^partf, 
Iffia lis much as'tjan be g»t itf at «bl> htiEid; t$ t 
Eat^'befike rccommeiwiea for tlwp spinning «*" 
15rariF^<jl!bii. - '■■'■■ 



.» V '» " ♦ 



But it sometimes happens^ that th^ piist^ 
spinner has good machinery, while neither he 
ifdr his l^d^ kh^wB ho(«c:to iiBecj^; JHftd as I 



;* 
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figenccr f^ft^adrd^ri^ isbM adw pV6 kistfuetumi 
f» edikUe the master to know mrheo Idis cotien is 
Ti^K&y carded and: dcarwn ; and «ko when it is 
over carddd' or left short. 

iThc cottotf should fie sd light ujion the great 
cylinder, as that it may he stroked off with the 
6atid; and a small roller running at the front of 
it (as 1 haTe before recommended) will greatly 
assist in keeping it light. 

Ta know wh^n the cotton is too much or too 
little carded, take half a yard of the carding 
from the finisher, and shake it well, but gently, 
\¥ith the hand ; and if it is properly carded, it 
i^ill stretch CHit to a yard in length before it will 
l^e^ ; then exattiifie it carefully befoi^e the light, 
td see if the fibres are all in a straight longitudi- 
nal direction, and how much the ends of them lap 
over each 0fli«r ; which Ahouldbeiieaiyfy half the 
length of the staple ; there are some who calcu- 
late exactly tipdtt (me half. 

Instructions how to examine the roving and 

drawing. 
'■> * ' ■ . • . . 
Sri^k off two feet in lengthy and hold it before 

the light, (but.nqt in the sun shine) to see whe- 
ther it be clouded or not ; and also whether it be 
dviniini.too-muchortoolitfle. Siiould it be drawn 
too mucbiiwlU beclc^udy^ 4ind the ejsds of the 
fibWs^Veill scarcely lap over each* other; if under 
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drawn it will be cloudy^ and the fibres will 
lap over each other nearly the whole length of 
the staple ; the same experiment will shew^ 
whether it is too much or too little drawn. 
Should the thready when spun^ have any lit- 
tle round hard lumps upon it^ or if, when 
stripped well between the fingers these should be 
raised upon it,^ the thread will break in some of 
those places ; which is a proof that the cotton 
is either too much or too little carded. If the 
cotton is properly carded and drawn^ the thread 
will be made stronger by being stripped between 
the fingers. 

Instructions for placing the rollers, for roving^ 
drawing, stretching, and spinning; and what 
sliould be the diametef and distance of the rollers 
from each other. 

Hhe diamefer of the front roller for tke draw- 
ing frames should be «-•--...- l^inch, 

The distance from its centre to the centre of the 
middfe roller, *....-•-•.. HiV'^* 

The diameter of the middle roller^ . « • i in^h. 

The distance from its centre to the centre of the 
back roller^ • ..-r..-. .*.l^inch. 

Stretching Frame Rollers. 

Diameter of the front roller, ^ . . . . i.}. .iach. 
Distance from its centre to the centre of the 
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SlametQrof-the tnid^lQ rtHer, - • • « • fef aaio. 

Distance from 'its centre to the centre of Ae 
back roller, •.......•«. lj>incb, 

Diameter of the back roller, . - - - • * •{• of aa ia, 

TKe front roller should make four reyolutiona 

• 

for the middle roller one ; and the middle roller 

gain upon the back roller one in scven^ and draw 

one foot into four and a half feet ; the back roller 

pinion shouldr contain thirty teeth^ and that on 

the middle^ twenty-six teeth. From a change of 

cotton> the rollers may want removing one-six- 

toenth of an inch closer or wider according to 

the staple of the cotton ; there is no necessity to 

alter the steel rollers^ for it may be more conve* 

niently done by shifting the leather rollers ; but 

their centres must stand oyer those of the steel 

rollers. 

The Spinning Frame, or Mule EoUers. 

The diameter of the front roller must be - 1 loch, 

The dratance from its centre to the centre of 
the middle roller, ^^ inch, 

The diameter of ihe middle roller . . . .} inch, 

The distance from its centre to the centre of 
<he back roller, .-•.-..•,-. 1-j^inch, 

The diamoter of the back roller, . • « | inch| 



It§ pinion should cmMa^ilmty ^eetb; tiSkt 
for the ini^dle i^leTj 4^wtj-Wi ..the ;:fanie 
as^I haVe iJcfdre' rccomtnendcd for workiiig Brat^ 

If the cotton is carded until it is perfectly 
clear, anddouWed, Aiid dfdwiit tifl tfre^flbrcrlie 
longitudinatly straight ; atnd \&p abdut half th^ 
length 6f the sf apfe 6Yer each cfihet t Berug free 
aisd from dotids; wh^n it l^aTCs* iHc* last framtf 
dT head, brfore it goes to the witiding block/ i< 
Virill have Arrived at its highest «tate of perfect 
tioti ; Ani ftiote dotifelfng and draltritrg woulcf 
rather injure than iiiaproVe it. 

Bttt to view the rove or coil poroperly, it shoilld 
be gently imtwistted with thd &ig^r^ add gjreal 
eare takeft th^t it i» n^t strftindd ; : ao^.;a smali 
magnifying glass would greatly assist the ey^ tn 
forming a judgment. 

Suppose there are six'heads of drawing, (and 
less there should not be,) for fine yarn, and three 

at 

at the skellets ; and four ends run up at evfery 
head of drawings when the ends or rove have 
all passed the heads, they will have been doubled 
foijtf thousand and ninety-^sijr timcfs ;' mi if two 
ends are. run up at the skelletij . it \yill have bfi^n 
doubled eight thousand, one hundred and ninety^ 
two ; and from the skellota it should go ito loSse 



^twwW jc9e1ftmjt«r^iy-f(ftur bods, and be Ifew 
doubled, an4 >0D^ inpb -df^vm into fif>«i];> Mid ft 
balf inches ; it will then have been doubled 
^ideitk -tft&usand three' hundired and eighty-four 
*tiflie9 ; aPien^rds "two ends iiiould be Wound io- 
^the^, by ivhich it wiHbe^oubleA ttgajn, imikiii^ 
111 ail, tbk4y-two l9iousalid aevea buiidfed and 
Hsixfy-eight't^nies ; it ifboilld 4(henl)e stretched tiro 
^etids together. " 

It may appear strange to ibo^e who are not 
versed in calculation why twenty-four heads oif 
drawing should be required to double the pro- 
duce of only three heads of skellets. These three 
Skellets give six ends, roveli, or ribbons, and 
four^mes 1li{s ma^es twen(y-four: the ntan* 
ber of drawing heads required. The roving or 
iftbon must not be drawta Wt all, at tbe skellets, 
but^ a* the drawing frames; and it ahould be 
drawn one inch into full four and a half, as 

before observed. 

. • - , ■ . > , . 

flbre^tben, jl is pbto^ that four heads ^ draw* 
ing will Iw^ UfieiQssmry t&r ^90 rove or ribbon, and 
At fjamB» wiU have i9 mo one eighth part 
iprickor: tbao ^ skelktsi owing to one iMb be^ 
iiig dmiiw foto fotor imi a half; but if il wm 
puly 4f;^wn ^J?ie ijait^ fouff, equd speedl ivonpM 
«WVe. It mfffMB gr»t. «ftfc io wind *wo tm^ 
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togielher, so that iiieitber be straiodlj nor any part 
left single ; the doing of this should-be commit- 
ted to a steady girl^ nearly upgrown. ^ 

V 

. , < . » 1 r ■ « . 

I . , _ 

Whore 6ne twist is 4o be spun up^n.the best 
priticiple^ the card room should be eicceediogly 
eap^cious^ lhat the i^aster carder may |iave aU 
the machinery^ requisite far the card rod m^, runder 
his eye. The rove or ribbon shouXd be drawn the 
same at the twenty-four heads^ as at the stretch- 
ing frame. It is probable that some^ who are 
not experienced in spinning fine cotton twisty 
may question the truth of what I am going to 
state. 

• I 

I will suppose a given quantity of cotton to be 
spun into twist of 120 hanks in the pound> 
which shall be drawn by six heads^ and three 
skellets ; and doubled eight thousand one hun- 
dred and ninety-two times^ as before stated^ 

I will now suppose an equal quantity of the 
same cotton^ to be treated exactly as the other, 
till it has passed the skellets ; but, that after- 
wards, it shall go through the said twenty-four 
heads, and be doubled, drawn, wound, and 
stretched, as before directed ; then let the value 
of these two yarns be ascertained, by some intel- 
ligent fine muslin maker ; and I dare Venture to 
assert that he ynll make a difierence in the value 
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of ^iuoii, of fmm one' shillings ioioae tbiHiiig^ and 
tut-pflneriD the jpoond ; far when twist it* worth 
ftoiB ttirehae to iourtesB sluHingt in the pounds 
a.iliiUuftg is a tiifihig^ object to m fine iBttiufBcttf<* 
fWty, im hsre twist of the Snt qnalitj. Some fine 
spinMnin draw Hmk mffiag^ 00 ribbon aA twice ; 
Hilt frit tine it ifn Arawa rather thick, with tbt 
least fMAhfe tiwiit ; but the second time it it 
Aawii veey warily and s)puii two ends together ; 
^et I think this a very iinperfect waj, wbca com^ 
pared wilh dMwing it small enough with the 
ftafltei^ 

There is ri»R inr- etcry operation- wkh the 
rtrcftcfaing^frattie, firom having the rore strained in 
backing off; and moreover, the rove will be 
smaller at the bottom than at tiie top^ in Hie 
same manner as the cops are ; and if the rove 
{SiottM^ a*nd sometimes it witt^ fLy off at the 
spindle peitrt, that part will ha^e too rnncli 
twist, and' make the yarn umrren. it would 
mucfr assM; in making Icffel twist, if it could be 
draiwn small eHMgh^ at the frames* to feq[ttire 00 
oth^ opernf^ton before it went to the spinner ; 
bitt this I iSiink cannet be aceomplisfaed. 

There is another kind of caiding engine, which 
I have not jet noticed^ that some of the large cot- 
ton spinners in Lanjcashire make use of; but they 

onlj spin from 40 to 50 twisty it being all together 

H 
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I 

unfit for fine numbers. The feeding part consists 
of two rollers, from three to three and a half 
inches thick; haying iron axles covered, with 
wood, and with cards or fillets. They rua 
very slow togive the cotton as much work as pos- 
sible ; and above these rollers is another small rol« 
ler, generally called the licker in, which takes 
the cotton from the feeding rollers, and gives 
it to the swift cylinder. Above this roller 
some have two, others three rollers, of from four 
to five inches diameter, which work agunst the 
swift cylinder ; and afterwards ihe remainder of 
the cylinder is covered with flats. The dof- 
fing cylinder runs very slow to give the cotton 
the greatest possible quantity of work ; as it is^ 
finished at one operation. 

As there is no weighing of laps, there is a feed- 
ing cloth and table to lay them upon, from , ten 
to twelve feet long ; and the cloth is divided by 
black lines across, or otherwise, as fancy may di- 
rect, into three or four equal parts, every part 
containing bb equal quantity of cotton* If the 
feeding cloth is twelve feet long, I should sup;- 
pose it would be divided into ^ four equal parts, 
and every part contain nearly three ounces of cot- 
ton ; and by th^ time the cloth is empty there is 
another cloth spread over, and rolled up ready 
for use. There is one advantage which these 



« 
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rollers have, and that is, if tfae cylinder should 
not be stripped in doe time, the thickness of the 
cottpn will not be so soon increased ; nor will 
they cause the cotton to knap so soon, when the 
stripping is n^lected, as flats would. 

« 

But there are many objections against work- 
ing cotton upon this principle, which far over 
balance any trifling advantage that can be deriv- 
ed from a carding engine, working too long be- 
fore the cotton is injured. It is not possible for 
the carding to be so even in thickness, as where 
there are breakers and finishers ; for even with 
these, and the utmost care in weighing the laps, 
it is ex^emely difficult to keep the carding of an 
even thickness ; and if there is any iriequality in 
it/ nothing afterwards can correct it. Besides^ 
when delicate cottons are worked at one opera- 
tion, it is more than the fibres are able to bear 
without making them more tender ; for breakers 
and finishers are necessary to preserve stich cot* 
ton sound ; and there are other cottons that can- 
not be worked sufficiently by one operation. Al- 
though there are many large spinners, who spin 
low numbers of twist from this ki»d of carding, yet 
not dhe of them, that 1 know of, spins a first rate 
article ; for they are greatly inferior to many of 
their neighbours, who spin the same numbers from 
cotton of less value, and yet make much better 



jbwiftt. fittppOM a flipiiifi^ ymaltei to mmdL Sww* 
itM, or QrleABs^ upon Ithe AmBt pviiwiple^ htt 
Douki neyer fvttMn it hy this mode of •caffdin^. 

There is moiHier kind of eatAijig ^^agine^ dhai 
has nothing but rollers of a considerable size^ 
vnih ^vi^hicfa Bowdent^ Orkan^^ and W^t India 
cottons are worked ; and diteadful havMsk thej 
make with them. These carding inaehioeff ac« 
called nncidm by ^e workmen; the ^toQ 
standing tipoti ihe rollers mueh like if^ hair«p* 
on the hack of 4hat animal. But Wihen ^eyiery 
mode of carding has been tuied^ none ib fottud i^ 
fmftwer -Hke the smaU bo^ engine^ eigti teea iacheo 
broad ; but espoeiaUy for delicate «otAoii. Ont 
general cTil/ihoweyer, pervades iboth 6piniiuigia«4 
manufacturing cotton goods^ -that Js^ !Sptoiiing' 
arEid making too much io a giren itime^ wliieli "wSU 
ftoit adffiit of the week bekg done in the ihest 
i^anmer. Much more money migiii have keea 
^ot, in the last five years, if 000 third ?fe«i ftniii- 
ness hf4 been done ; provided it bad been 4oiio 
well. 

» 

Suppose it ^vas intended to introduce ma^hir 
nery for spiqning cotton^ yarn, worsted, and 
ilax, upon ^n extensive scale, into a country not 
very conversant wittt the use of it The fytBt 
^tep, in or^ler to apc^omplish so important m ph- 



jeet^ would 'be ^ pr octice ^n intelligoHt <pcmon^ 
M^fao^ wHfi a prat^eaf knrowldlge ef «pwniiig« 
Was "wdn acquainted with flte use waA eonitnio- 
tion of tnacfainerj tipon Ihc htA principle. ThiB 
inan'^s aftvdbce ^nfl assistanee^ woidd ht iiseM in 
*flie erectiM ftf" Ae buil^ii^ requifed^ us «wflll ins 
the furnishing them ^iv>i4li proper -mactiiiiep^. 
From the Tariety of objects which call for his 
iittett<iiM^ me will name him tiie inspedbm-gme- 
val^ >aiid appdiiA 4iulKNrd«iiale asststieiDAs to act 
linger ibis dif Mtion. 14 will be his business to 
Hselect a numliber «f yetrng men of Mtity, who, 
iMLvtiig 'hew. 4i^tructed in <Aie art of ^nmng, 
andiheoise^ iBM^hinery^ fiMght be distributed 
in the different factories. 



To iceQp ihe inspector to bis 4^iyj iin^ to e^ 
cite the etiiulation of ibese youiig men^ I vmidi 
recommei^d the jOip^caiitment .^ a <:QinniUtae, 
from v^moxig the maater v^pionars, who .nhcmM 
•QCc»$ic^9^UyjaJj:endlhe.e;(fin)iq^0BS gf'thefmpiJU 
(by. the iwfectof, and di^ibute ine^^i ilo »ich 
of thi^m a9 .«ha«ld djotingimli ^enmhe^ bf 
superior ioj^pr^ij^epxeotraod g^Wi^ral ^ad eo^diipt. 
I would ^o .reooip^ncnd prif^efi of gmfiiUf y^\pfi> 
wi .bearing a proportiopi t^ fhfi utiMty ^ ^^ 
iiaventioft for ew/^ wsw -discovery, i<i tl|0 ppn^ 
struction or usp of machinery. 



' 
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: la addition to the youog men already raco- 
tioned, I \^ould select double their number of 
ingei^ous hoys, from 12 to 14 years of age, two 
or. 4hree: of whom should be placed in each card- 
roOQ); and every carder under whose government 
the!^ are. .placedy rewarded with a medalj if merit- 
ted by their improvement. 

e 

f * V ^ * 

perhaps it ^igfat be worthy the attention; of 
gOTerpment to excite the greatest degree of 
^einuJati^nj by granting an exemption from perr 
sonal serTiices, or even fjrpm taxation for life, to 
such.^rder, as should qualify a given number of 
such boys, to conduct a card room within a 
given time. 

These boys should go into the spinning room, 
at least, two hours every day, to be instructed 
in the art of spinning ; and in a few years, they 
would be competent to conduct a cotton factory. 
And for the better instruction of these pupils, a 
mechanical school should be erected, where all 
newly invented machines should be examined, and 
tried upon the same scale as intended for use ; 
for, trying mechanical powers by a small model, 
will be more^pt to mislead than to instruct. 
This school, and all the expence attending it, 
should be paid by government; at least, for 
six or seven years. 
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Some men^ no doiiU;^ will ol^ct to this plan^ 
and say, that goTeminent should never interfere 
with trade^ any more than with religion; but 
this is an erroneous opinion ; for, have not our 
government rescued oiur trade from inevitable 
ruin^ , during the awful struggle we have sus- 
tained, by lending the merchants eight or ten 
millions sterlti^ at a time, and this repeatedly. 
Xhe whole expense of such an institution, would 
be nothing, compared with that of a single 
regiment of horse. 

These pupils, inspectors, and committees, 
would so much improve and extend the use of 
machinery, and the trade dependent upon it, that 
in a short time, millions sterling would be added 
to the national stock of wealth. And it is natu- 
ral to suppose that such committees would spare 
no expense in procuring first rate mechanics and 
engineers from the neighbouring q^fition^ where- 
ever they vrere to he foiind. 

If thcfse committees acted liberp^lly^ they.wx)uld 
greatly promote the upread and knowledge of 
cotton spinnii^, and the use of machia^ry,! hgi 
conversing together, and freely reporting what 
improvements they had made in their works, 
instead of pursuipg the selfish plan that is too 
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gemtdlf ibiopttiii b^'persMs of Mns ilncfiption. 
Vhte My of t^d go^ernoientBiMi EuMpe^ thiitf !• 
niiTte in efltfabti^hiiig Hkfe- vM of amchittBr^^ it it 
not possible to conctiiv^ iHia* mqflrt be cffeoittf 
by it; as ids inflMM^ would* iMtei% be eonn 
mutiicated to ^ ti«%fab4tini^ itate^. like ma 
electrical spark ; aaA the hsppy eoostqilBBaeS 
sooti Spread over tli« vrboite eifviKBai: iTorUt^ 

y Want of capital^ of creditj and eyen of machi- 
nery^ would soon vanish before such united 
efforts^ like darkness before the rising sun. 

Alt iht tte^fmnit, and' almost uiairoidaiik mis- 

fbrfunet wbiefc Imppen m fketorita, dieecttn^ 

many parents frtm aottding' it^f obildn^^M^ bis 

etfiployed in fb&n, and loutfty call for tb« e«Ui« 

Mishment 6f pubKe flindv, for t&e ftuKetf mi mp* 

port of tfte unfortunate mSmmj i» wfaieit idl 

inioteftr of fieetovi^s^ ri^fould snllMrUie litMndly; 

and evety one etnployed^ sbwild timtribafo a 

small sum in proportion to l(is eatningi^ to \m 

paid wben bis wages were received. This 

subscription sflM^tiid nttt be ffoAsiy opplud tcf tbe 

suppoft'of those tbaftwere mained^. but etf any 

Ihat w^ht for a skort time: be isidisposed, end 

On this plan^ eveiy cotton factory wouT^ he 
converted into a Isick club^ alid* support its own 
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meinl)ers ; wbich would temiire that odioui charge 
brought ajg^ainst them, ihkt they are good for 
nothings but to people fhe poorhouse. 

Anli to gire facflitj to th^ improrement and 
^S)[teiiiioa of machiaerjr, goireniineiit should ioIh 
lieribe liberiity and assist in estsUiriit^g fundi 
for this purpose. It is meritorious to provide 
for the wounded soldier^ who has bled in his 
country's defence ; and would it not be equally 
MOj to proyide for the industrious and ii^nious 
mechanic^ by whose talents^ commerce has been 
improyed^ trade extended^ and national wealth 
increased. 

The feeling mind revolts at the idea of an use- 
ful and industrious^ but unfortunate mechanic, 
who has spent the prime of his life, in the im-^ 
provement of the various arts of his country; 
being rendered unable to provide for himself, or 
his family, and haying no asylum, but the 
poorhouse. Surely it is reasonable, that these 
men sbould be made as independent, as the de- 
fenders of their country ; and were this the case, 
commerce, spinning, and manufactories, would 
soon l)ecome, not only the support of the reve-^ 
nue, but the pride and glory of the state. It 
would then be considered no more a disg^ce to 
educate a son in a factory, than a young gentle* 
man in the college, for the army, qt navy* 
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And for the better iastruction of youth in such 
factories^ a sundaj school should be erected^ at 
or near them. What a pleasing picture would a 
commercial county present^ if factories were 
Conducted upon such a plan ; and how effectually 
would it silence those unfounded charges^ which 
land-owners have brought against them^ of 
being burthensoroe to the parish. 

I have before recommended a liberal conduct 
to the spinners in communicating one with ano- 
ther ; and what I am going to relate^ will shew 
the sad effects that may be produced for want 
of it. 

tn the spring of 1810^ trade became brisk^ and 
the Manchester spinners demanded a most un- 
reasonable advance in wages ; and turned out^ as 
it is called^ on that accounts A¥hen some ar- 
rangements were made with them^ and part of 
them were got to work again ; it is said (and I 
believe with truth) that the master spinners^ in 
Manchester^ encouraged the labouring country 
spinners^ for from ten to twelve miles round 
the town^ to insist upon the same wages as were 
given in Manchester; alleging^ that otherwise 
they could not meet them upon equal terms in 
the markets 
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Thifi assertion was incorrect and unjust ; for 
ifthecountiy spinners must give the same wages 
as those in Manchester, how are they to pay for 

m 

Carriage, postage, travelling expenses, and vari* 
ous other things ? besides, the country spinners 
had an advantage over Ihose of Manchester, of 
from 3s to 4s per week in the wages of their 
piecers ; but all this availed nothing, the Man- 
chester prices they would have ; and accordingly 
turned out for them. In consequence of whicb^ 
from sixty to seventy factories were instantly shut 
up ; the greatest part of which remained shut 
up from six to eight months. 

If the labouring country spinners could have 
gained their end, as isoon as they were got to 
work, the Manchester spinners were to turn out 
for a further advance of wages ; and those of the 
country in their turn wer^ to support them. Those 
that were out of employment, received from 12, 
15, 18, to 34s per week, from the Manchester 
spinners^ and those in Scotland. 

On September following, au ^wful chapgjjs 
took place in trade for the worse, and wi^^s supfc 
prodigiously; the master spinners in Manchester 
were the first to lower wageys. 

The club, which the spinners had formed on 
this occasion, was immediately dissolved ; and 
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all the 8t^mp€t4 ^!^^if\ij wbicjh they wre 
boim^, were cpipipit^e^ to the fiaine$. Tj^e jopi^r 
ney pjaid by the y^fix)ijii/ijg fpjiiiier^^ in this shoj^jt 
period, was iipw^rds fff £1^,000, according iff 
Information which I reqeiyed from one of the 
committee^ who had been epiployed in disbununji^ 
the money. 

% • 

The loss to the p:vi^er^ of the factories that 
ijrere shut up^ on a moderate .estimate^ could n^p^ 
be less than ^SO^OQO^ and the loss in wages tp 
the spinners oat of employment^ would exceed 
£50,000; which add^d to £18,000 paid, made 
a loss of £148,000, Now all this loss, the riot- 
ing and drunkemnes^i t)ie poTje^ty apd distress 
that followed, ^ould, in ^ all prpb^jliility^ have 
been pireveiit(e$d> if an amicable meeting of the 
town and country spmmeri hvij .a]t th^it t^me^ 
taken place. For^ if the m^ater spinners l^i 
refilled to advance the wagiss^ thje spinn^s mu^t^ 
in a short tiw^^ faaye conipUei^> an they could 
not have got employment elaewher^; and if the 
master spinners had agreed upon m adyance^ 
they must haye accepted it, though much les$ 
than their demand. 

If the masters in any trade^ would occasion* 
ally meet, and presernfe a gop^ nnjler^t^nding 
^mpng thpmselvfs, it wp|»ld pore ef^ptually 



whjich 9xe ulfisfi i]ij,uriovis Iq hofh ^f^t Ithap ^ 

A most mischievous combination took place 
in Yorkshire, a few years ago^ amoDj^ the shear- 
paen or croppers, yrhich spent from £8000 ]tp 
^9000. ia opposing the merchants apd manu- 
facturers in . gettinjg an act to repeal a num- 
ber of o\d acts of parliament, yrhich pro- 
hibited the use of gig mills, or any other 
machine for raising ipr sheaqng cloth. At length 
the merchants ol^tained an act for working the 
said machinery; and when a considerable quan- 
tity of shearing frames were se^t to work, the 
shearmen went in the i^ight, and broke all they 
could meet with- 

U w;?3 ^t th>s Jimie tl^^^t Mr.Horsfall, arespectar 
bip mprcl^ant^ who had fna;ay pf itheae ^aicbjnpi 
at w.ork^ wya9 shot, on his return from market, ne^F 
Huddersfie^c} ; and tl]^ three inMrd^irers, an4 four- 
teen shearmen, fell a sacrifice to the injured laws 
of the country. Such are the dreadful effects of 
cpmbinations ! 

J will now s^ppo9e /CQtton spinning intended 
to be established in a emmtry wher^ the people 
arc eptire sti^qgers to it, biit where provisiona 
Wd libbour wte exoeedingly cheap. The first and 
most impor^t ^estipi^ WQttU be, what kfod of 
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machinery would best suit such a people ; and 
by what power should it be worked ? My opi- 
nion is^ that the most simple^ the least expensive^ 
and most useful^ would be that which is worked 
by the hand; except, that in some instances^ 
the carding might be performed by a horse. 
This is the way it first began in this country, and 
continued for some years ; but when the demand 
for goods increased, the power of water, and 
afterwards that of steam were applied. 

A stout man would work a carding engine, 
eighteen inches broad and two feet in diameter ; 
which would work equiLlly as well as if three feet 
in diameter ; the doffing cylinder might be made 
in the same proportion. If light spinning wheels 
were made to contain from 70 to 80 spindles each^ 
a man would work one of them at a moderate 
speed ; there being a thousand instances in the 
kingdom, where jenny spinners and twisters of 
cotton yarn for warps work more spindles than 
these. . 

A horse would find employment for four spin- 
ners, and a room, six yards square, would be suf- 
ficient for the card room ; another room, con- 
taining 60 yards, would be sufficient for the 
wheels. Here would be a factory large enough 
to employ a moderate family, and three or four 
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additional hands ; and how much hetter would 
it be for the children, to be employed under their 
parents than in a large factory, as they would be 
in no danger of contracting bad habits ; and at 
how much less expense would they be maintained 
by eating with the familj, than haying Iheir 
provisions carried to a factory. 

The simplicity of cotton spinning, upon such 
a plan as this^ would be much the same as that 
of the woollen manufactory before machinery was 
introduced; when the labouring class had ten 
times the happiness, in the pursuit of their busi- 
ness, thej have ever eojoyed since ; and moreover, 
the daughter, by this plan, would have an oppor- 
tunity of receding, from her mother, the educa- 
tion necessary to prepare her for being a wife^ a 
mother, and a nurse. 

The capital required for an individual to begin 
the spinning of cotton, would be triflings com- 
pared with what is necessary for the present 
system upon the smallest scale ; and it is much 
better to have capital divided^ than to have so 
much wealth in the hands of an individual. 

It probably will be said, that if cotton spinning 
was conducted upon this principle, goods would 
be made so dear, that they would have no chance 
in the European market ; but this is a wrong 
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conciusioh, foV irt hot all Ihe cottbii* ^(ytf&, tfft- 
nufactiired in the feist' Iiirfies, ipvtti itil siiigfe 
iKreads ; and y6t, iffe'ert id m pow6r ita tiiii'djfj* 
ttat cah make goods tfhy tKing neai^fy 80* dKeap^ 
' as the reader may sec, by aittendrng to'^Ut iSi^ 
East India Company ditfin 1 1^87. 

PerBtps it ^O be said, that JwfividoaJ fiAbi- 
lies cannot hjattufeeetf^e goods » well asp they are 
made in large fectoifies; but ^xperie^i^ee proves 
the contrary, for small m^nirfaictikfcrs frequentt^ 
maie the finest goods, of etery description. AsBd 
there is littfedotabt, but there ^»«^ liner goods 
manufactured iti the Bast two thousaild yefars 
ago, than yrert ever made ift Europe, or probabtf 
ever will be. 

If we turn our eyes to Russia, we' shall find 
that all her cloths are spun by the finger in sin- 
gle threads ; and though many of our flax spin- 
ners have attempted to drive them frdm' our 
markets, th^y have all given up the <5onteit, and 
declare it to be impossible. 

Now if these two mighty empires can supply 
their own wants and those of their neighbours, 
among whom spinning by machinery is arrived 
at a high state of perfection, where the power of 
steam may be hatf to any extent ; and who^ with 
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all these advaDtages^ are not able to contend 
with the tingle thread spinner ; what would be 
their situation if hand machinery were established 
in those two great empires^ where any roan, 
with a trifling c^pital> might conTert his little 
cot into a spinning factory. 

When I first determined to write a treatise 
upon cotton spinning, my intention was to make 
it very short, but the subject has swelled in my 
hands far beyond what I intended ; and to keep 
it within moderate bounds, I hjeive siippressed a 
considerable portion, lest I should trespass too 
much upon the patience of my readers. 

In treating upon the nature and use of cotton 
;spinning, a md,n can never want materials ; for 
the subject is so copious and diversified, that he 
will find it more difficult to restrain his pen than 
employ it. And it must be admitted, that the 
subject is very amusing to the mind, and of un- 
speakable advantage to society. But I must beg 
leave to digress. 

If a stranger, unacquainted with machinery, 
was shewn through some of our large spinning 
and weaving factories, with all thdr multiplied 
and complicated movements, the beanty, regula- 
rity^ and exactness of all their motions, and the 
vast number of people employed ; and was in- 



fdrihed of the immense capital nf^tA to erect 
and conduet'theitt, he wdolA be meA vUh »tw- 
prfze, and conchrff^ that ihe effeetf pi oducoA 
by Bpiftftiog and manufacturing, iwnt far ff^fxfA 
a% thing <rf the kind evear «eea «f t»*r4 9^ «» 
the \vorld before. But how much mpre ytmU 
the surprize of this stranger be excited, if, when 
he left these factories, he cduld step into an 
eastern CQtta^e, and see tf simple maid at work, 
with her wheel, spindle, distaflF, and fly, pro- 
ducing effects, which, for beauty, elegance, 
richness of colour, and fineness of texture, as 
"far exceed any thing we can boast of, as the 
grandeur of the starry heavens exceeds the hum- 
ble furniture of a shepherd's hut. 
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And would not his surprize be still much more 
increased^ vhen he \yas informed, that tbe^oods 
manufactured by this simple machine, embel- 
lished and decorated Solomon's palaces, and have 
remained (as far as we know) unrivalled for near- 
ly three thousand years ; and that through all the 
revolutions of time, neither the sap of years, nor 
the hands of violence, have in the lewt diminislied 
4heir eKceHeBcie^> which «till remain wiimpair- 
ed. The utility of' this machine, Itnd tkat of 
the potter's wheel, equally nnpple> tJ^ough not 
quite so useflil, nate doubtl^s the oioA anctast 
machinery in the w^rld^ and hate been a thou^ 



Mud Jii^eg inoi« boieficifil to sodety tluttt all 
N^wtoR'^f^ieoce^ aad Uieniore refined j^loso- 
{ibj loff tbe day. 
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Bii*it»niiini. After I htd expleimd the 
lure of carding, roving, drawing and fpinning, 
I Jbed Mitaldcd ioluiye inveil^ated tlie naoisiAery 
^lapkfy^.ftn i4, aM^ tbeoiftl^ imp^xSKtiwrn 
^itk whkh it al»aafa^ and gi'veH iiittructioiifi 
liov. evecy- tnoireaieiit shiKild be nmAe> and the 
diameter ladljmnihM of iieth cecfa. wh&el should 
.ciootaiQ> bbti'tto we«iM hare led to a more ex- 
tim«fty^ HiYefftigatvm^^^t i^ ,)ir(9^nt I am pre- 
pared 40 mniectake ;. I htipej, however^ shortly, 
to* have it in my power to enter upon that 
sul^cft. * ' 

t 
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At the same time^ I could wish to givt 
some information respecting the make and 
speed of water wheels^ and the application of 
water upon them, which at present is not 
well, understood. For the last twenty years, 
gentlemen have gone tbrou^ the nation, giv- 
ing Jectures upon the application of ^^ater, and 
als9 upon ipechanics, philosophy, astronomy^ Slc. 
who hj^ve exhibited small models of water wheels 
and steam engines, by which they .have pretended 
to shew .the* best mode, of ^pplj(ing the powers of 
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ihote two grait a^nts of nature. By tiwee ptf*- 
try models and the represe&tations gtTen of them^ 
the public have been greatly miried ; and la^ge 
rams of money been ^ipended to no purpose in 
mating water wheeb after ^ueh imperfiwi 0|O4feli. 

* 

I know of a number' of good water wheelt^ 
judiciously constructed^ well speeded^ anid the wa- 
ter systemieally applied^, tint some of these i^e- 
nious gentlemen have persuaded their owners 
were unfit for use^ betause^ in their o^^inion^ 
they moved too quiek^ and consumed too much 
water; which ih€y were prevailed upon to reject; 
and make others according to thcdr models. 

One of my friends was sometime ago induced 
to take out one of his best water wheels^ (which 
worked his scribbling machinery) in expectation 
of having it replaced by ainother^ upon a much 
better t)rinciple^ which, unfortunately for^im, 
possessed so little power as to compel him to re- 
ject it, and immediately to substitute a wheel; 
similar to that which had been taken out. This 
expense^ my friend told me, amounted to up- 
wards of four hundred pounds, and added, I have 
paid dear for. my mechanical knowledge, but it 
will serve me for )ife, and I hope, the rest of mf 
family. Another of my frii?nds had one of these 
extraordinary ^heels^ which was to do every 



ihmg, but nf ork miracles ; vAma ke had tiled 
it not more than two days^ such wm his veiati^ 
anddisa^ipoiiitmeiit^ that he instantly ordered it to 
foetakrainpieees; this wheel cest nearly fioiir tot- 
dredpan»ift A third person had two water ishede 
made upon this improper plan^ in a very little 
tinie;%iitlhey were unmade ittmiich less. . 

...... ^ ^ 

These are the sad effsofo of nepres^itiflg me- 
elianical power hy small models ; tm, as I haw 
beibm observed^ Hiene is nd j^dlging^of the merit 
of any <tesigh uhl^s ^ model is as large as the 
machine it represents is intended to be. 

It may be asked^ what need, is thare fdr tntro>- 
ducing maefainety itftoa countiy^ that can inanu- 
facture goods/ spun in single ' threads^ cheaper 
ifian wecauy with all our multipli^ raacUoasy. 
There is the same reason for the people isa Rus* 
sia and the East Indies haying machinery to sup- 
ply their wants^ cheaper than they do now^ iM 
there was for us tp apply it nearly fifty years ago, 
when wages, provisions^ and the raw material 
were scarcely one third the price they arc naw. 
It should be the first consideration of every 
government to supply' the wants of the subject 
in the cheapest possible manner, and the surplus, 
if any, may be sold or bartered, as may be most 
eoiivenient. 



jAb (kbe Sttst JMta tmj^ u now tbroMi|n D|k»^ 
iitiiftr.the istmsit of'^t.pe#ple to l^i^g their 
floods into. ih» Siii»^a& mtrlpBt^ , ^ G}i^p. .4s 
^in^cni; ud no dmht, with gac^Jtinid.mii- 
^dkmtry; theytMjjBildie^iem fi%jpe]^QWpA eh^^^- 
ftan tbejr new do ; but I t^m^xjMOfs^.tjb^ull^Kfg 
that the-qtuiUfy Qf^di0m*>w^i> he, iinpiO¥<^ ^T.it 
And notwithstanding Russia can make her cloths^ 
^pin?ta /silkier thlmdi^ iMtch ch/ffiMT. ^^jwe 
«Wk ycti TK<k the Me ^ jfood hwidoV^shiRWa^ 
iherAfia^ make tkitip. £rpm ^%. te ^^ per qsn^ 
tdieaper iblin she is making theji^ at^jiresiipt ;^ 
countries that afee >tr4iBgers to thf u^e i>£,machi- 
neiy^ ought to begin with hand machinecy^ .an^ af- 
4mmard8» sny ap^ tfaet:powef pt^uj^i; ^buit it 
wmld Jbe fiur the bemfit pf^^ wl)||^. ifgoisc^p- 
smi^»8tiattt«d th^ frooi bvilding L|fge.|acto- 
Mi>as snail ofiely.#ii;A}l ^ccfnwDts^ari^^.iuudi 
VMMPe digibje. - /^l .: v, 
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Sitppose a country^ almost destitute of Wiater- 
fsAls^ .powerful mills may^ notwithstanding^ b^ 
lerected^ upon a great number of rivers where 
there are no apparent falls^ aqd a gr^at deal of 

.(porn iSj£round upcm many of them. These would 

■ " • . ' .• . 

iwork smaU factories yery W.9I 1 • 

« • 

I have before remarked^ that' machinery wiJl 
soon become general^ in all the ciyili;;ed world. 
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and the sooner tfae better ; nad recent erelits 
eiiew ihsA an enlightened peeple^ uinQtpimiQtaA 
with the use of it, mil mndi sooner nidfie t]Mm*B' 
selves nmsterof it^ thanlngfels ^nwpiio ik\^k,w 
willing to allow .-^^witneti AmerieeH TJ^eotl^i^ 
ephraeraheni would never siUoir that tfefwople ia 
Ameriea were fit fof> any ^hiny but ibe plongb; 
tail, not baling eiiber aliJlitj.er inclination to l^- 
eome cotten spinners and manufactnnert ; it 
being Hieir province to «ult|yafte the gro]in4» 
and ours ta cloiSie iheipA. But whoever will 
cavefttlly read the kte resf^lions of tb^- eoMon 
spinnem and mann fa c tn e w s of Mwcheater^ whicb 
have been presented to^ pafUiinent, upon the 
etate of the cotton trede, mwt 9dmt titiU the 
peo^ in America i«e nettbf^ wanting in ability, 
indinetionj nor application; otberwisoj how 
eeuld tb^, in so short a iime^ have erected bnU^ 
ings^ and set to work one hundred th^sand 
cotton spindle ; and if thef touM do aU tbisc 
when inTolved in a most minoufl war, "wliat ^il\ 
they net do in time of peaee ; and their improve'* 
nientfi in the inaiinfiurinring of woollen goode 
are not infeiier to those in cottons. It has been 
a great misfortuner to this country that our sptni 
ners and mann&cterees wnuld n^taitow any peiH 
pie to be capable of meeting them in the foreign 
market^ till now, when they find themselves nearly 
driven out of it. 
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America is now^ aiid has been for some time, 
supplying Russia with low numbers of cotton 
twisty thirty per cent cheaper than we can aerye 
them ; this is stated by a Russian merchant^ just 
arrived from that country ; and if they can do 
this now^ they will probably^ three or four years 
hence^ spin any numbers^ as well as we can. 
The spinners in Lancashire haye assigned another 
reason why spinning and manufacturing cannot 
thrive there, and that is^ the high wages that are 
given for cultivating the ground, so that hands 
cannot be had ; and yet, with these high wages,; 
we find them selling cotton yam much lower 
than we can, in a market that is more remote 
from them than from us ; and is not this a proof 
how little we have known what has been doing 
in America, and will it not equally apply to 
France P Could any thinking man believe, that 
America would continue an idle spectator, and 
see the produce of her soil, sent three thousand 
miles, to be manufactured in a foreign country^ 
and then conveyed back again to them; but 
more especially, as a number of her merchants 
have long resided in this country, and were see<- 
ing and hearing all that was said and done, in 
both the cotton and woollen business ? 
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canals/ reservoirs^ 
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It is generally allowed by thqae who are coa- 
yersant in canals^ that there haye been nearly 
thirty millions sterling expended upon those that 
have been projected within the last twetity-fiye 
years. After such ap immense expenditure^ and 
the sacrifice of so much land in making them^' 
the pubUe had a right to eBpeel>. that cttn- 
ooteree suid agriculture should ^ hftve boeil serrcd 
in the best maaiier; bui the iMt itthfiiOteitcMy; 
for at thci time .M^hen the assiatnnee ^caoab.iil 
most wanted; luany e^f th^ avn^ littk :bixtttB tiimtt 
so naay dry ditches. While thraHno ifsnt lif 
water b^ cdmpeUed the pvdprieiMs a£ (i&MM^ 
after the expenditure of immeiBife sum%: to emsA 
vert them into railways; and yH the most popif* 
Jar canal engineers, in the kingdom^ after haying 
surveyed and resurveyed them, have assuredr the 
committee, that they might be amply supplied 
with water. 

In tit^MlOwing' pages, I skall inwst^** «to 
eaitae^ <or eauBesj «f the paWk ^isftppoiotm&we 
wd private loss arising from this dooreei r 
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If the average of profit and loss, of all the 
canals that have been projected and executed 
within the last twenty-five years, weit accurately 
taken, I am inclined to believe, that the balance 
would be found greatly against them; a truth 
that is readily admitted by some of the engineers 
themselves, but qualified with the observationj 
that, if the subscribers are losers, the public ar^ 
great gainers, and therefore no one has a right 
to complain. This argument, though popular, 
5, in my opinion, fallacious, and proves how 
partially they have examined the subject. 

Suppose one hundred subscribers to a canal 
should lose mof® in the interest of their money 
sunk, tjian any saving which the public derives 
from cariying upon it, such canal is, in the 
strictest sense of the word, a public loss, because 
the silbscribert are a part of the body politic, 
and if one part of it loses more, in any specu- 
lation, than the remaining part gains, such 
scheme, is a public lUss. 

There are many canals^ however, of great 
public utility, and very profitable to the subscri- 
bers, and wherever there is a prospect that this 
will be the case, such lines of canal ought to be 
encouraged, but not otherwise; for when the 
subscriber is a Ioser> the land«owner will fn^ 
quently be so too. . • ^ 
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To know the real cause why canals arc m much 
in want of water in summer^ is of the utmost 
importance^ and the question^ how it comes to 
pass, that the estimates, in general, hare scarcely 
been sufficient to finish half the works, calls for 
the strictest examination; in order that these 
great evils may hereafter be avoided, and canal 
committees not be so much imposed upon, by false 
reports and estimates, as they have been. 

It would therefore be of unspeakable advan- 
tage, if the committee, when they enter upon 
their office, were better informed than they 
usually ^re, as to the execution of the works, 
and pai^to^Iarly as to the designing, placing, 
and executing of the loeks ; upon whi^fa depends 
the future prosperity of the undertaking, and 
where a general error cannot be corrected. They 
should also be furnished with a perfect model of 
every part of the works before they are begun, by 
which means they would be able to detect any 
errors which the engineer or the overlookers may 
commit, and have them corrected in time. 

m 

To accomplish so desirable an end, and to 
furnish to the committees such a portion of know- 
ledge, when they enter upon the undertaking, 
as will enable them to conduct the works with 
pase tp themselves, and advantage to the sub* 
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icrilMra and the pvIiUc^ u tiie enly obj^d I have 
HI view in tfaase i^bjNsrvtttions. 

I^t though I am ready to admits that theore 
have been canals designed and executed ivithin 
twenty years^ that all the ingenuity of man could 
never make beneficial to the subscribers^ (having 
been designed in defiance of nature^ ai^i under 
difficulties ^d obstacles which rendered them 
unworthy of being executed,) notwithstanding it 
is a fact^ that many canals that are eompleted^ 
and others that are executing, will probably never 
pay five per cent to the subscribers ; yet, th^e 
was Bothiog in the line to produce this dreadfiil 
effect, nor is the country, through which they pass, 
destitute of mines, minerals, and manufactories, 
sufficient to supply tbem with tonnage, but the 
principal cause of their failure, has been the want 
of skill in the execution of Hiem. 

* 

Many of these canals, which have a summit level, 
and lock down at both iends^ and some which lock 
down only one way, consume from twenty-five 
to forty-five, and some as much as sixty tons of 
lockage water, when the vessels return empty, in 
carrying one ton of goods; but where they are 
freighted b<>th way^, in many instances, the con- 
gumption does not exceed from thirty-five to forty* 
&\^ tons ; whereas, not more than from twen^ 
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to twenty-^ne tens should be expended in ear- 
rying one ton of goods the vibole length of the 
line^ whieh may be from thirty to forty miles. 

It is difficult to say, whether the estimates of 
canal engineers for supplying them with water^ 
er their estimates for executiag, are the more 
errofi^us. When the Rochdale eaaal bill was 
in a committee of the house of commons^ Mr* 
Jessop and Mr. Renaie siated as a fact^ that 
a reservoir of sixty statute acres^ average depth 
fifteen fect^ would amply supply that canal with 
water, or almost any other canal; and that 
the promoters of this scheme might be fully sa- 
tisfied of thisj Mr. R. said be had a plan for 
building canal locks^ by which one half of the 
Ipckag^ water would be saved ; but I never heard 
h^ had favo^ujred his employers with it. 

For the information of the public, but parti^ 
cularly for those who may be hereafter engaged 
in making canals, that are to be principally sup- 
plied with Water from reservoirs, I will give the 
admeasurement and the contents of each reser- 
voir, that are made, or are now making, for 
supplying the said canal with water. 

TOMS. 

T|u9 BoHingwoHli lUflsrKoir isfl 30 9ta4ate acres, 

arerage depth 10 feet, and contains - • • . 1,573^000 

The Blackstonedge ReBerToir is 50 statute acres, , 
aTerage depth 15 feet, and contains ^ « . . * 907,5iDO 
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Whitfvbolme ResfrToir is n statttto ^reB,f 
a?erage depth 13 feet, and contains • - - - . 1,447,160 

Chelbura ReserToir is 16 statute acres, average 
depth 15 feet, and teootaras .-•...«.•. 290,400 

Light.hazzles Reseryoir is 30 statute acres, 
average depth 6 feet, and contains -••«»•* 217,800 

4,435,860 

and in times of excess^ water runs into tlie canal 
at various places on the line^ where no guages 
are fixed^ which I have no doubt^ is more than 
equal to the Chelburn reservoir. 

There have been nearly two hundred statufe 
acres of reservoirs finished for somejears^ d,nd in 
a few years, there will be one hundred and twenty- 
two more acres of reservoirs, making iti all three 

hundred and eighteen acres, 

> 

This canal is thirty-three miles long^ and has 
ninety-two locks, (the rise on the east side the 
summit being three hundred and fifty-ejght feet, 
and the fall on the west side five hundred and 
twenty-one feet) nearly aH ten feet rise, and the 
number of acres of reservoirs, when the whole 
are compleated, will far exceed any thing in this 
kingdom. 



/ 



The two said engineers were equally deficient in 
their calculations for the quantity of downfal 
water that might be drained from a given quan* 
tif r of common. 
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Part of the water in the Hallinworth reseriroir 
is lifted by steam from sixty-five to seventy-feet^ 
attd conveyed in a channel nearly four miles into 
the summit levels some of which must be lost in 
its passive to the canal. The water from the 
reservoir on Blaekstonedge^ and from that at 
White-holme^ has to descend more than six 
hundred feet before it reaches the summit levels 
being a distance of full two miles^ and therefore 
cannot all reach the canal. The whole length of 
these channels^ including the catch*water drains^ 
is full seventeen miles. 

t 
I 

There are few commons in the kingdom^ from 
which so much downfal water may be collected ; 
as the highest part of Blackstonedge, being 
elevated nearly fifteen . hundred feet above the 
level of.the sea^ the clouds frequentJy brea^ 
in passing over it^ and th^ surface priiwjipally 
consisting of black peat turf, of close texturcj 
holds water surprisingly well. 

... > 

Those common^ that consist of loose sand and 

gravel, afibrd little downfal water, for it will 

be nearly all absorbed and dried up. And but a 

sroall quantity af downfal water can be collected 

from inclosed lands^ fpr the grass land retains 

the greater part of it, and that under the plough 

will neadyi absorb the whole. The average 
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deptk of rtin that has follen Ufo^ Bltckston- 
e%e for the last fow yeara^ I am itiformedj 
18 Dfiarly thirty -six inih^^ jei not mor^ thmk 
about one-third 6f it cm be got inlo.tha canalj 
though the reservoirs hold eiiceediiigly well ; tba 
r^fnaidder is k>f t in leak^hgt « soakag^^ akid eva^ 
poration^ &c. And with all the carii jOiat c^n 
be taken to keep the eateh-water drftii^s Openj 
the rese^yours cannot be ilkd mare tban twice 
in the year. When the reservoirs are atl fiaished^ 
they will contain a quantity of w^tcff equal to 
4,435,860 tons. 

Admitting tbst ten vessels per day pst^ the 
iprhole length of the line, each carrying thirty-five 
tons, or a tonnage on various parts of it equal 
t» this, which vrouM be thrfee hundred and fifty 
tons per day, fend alhxwing two hundred and forty 
days in the year to navigate The amount' of 
this supposed tonnage ia 84,0(X> tons p«r annum • 
but I think it is rather ovw rated, for in the first 
place, there is not that number of vessels navi- 
gated per day, and in the second place,, they do 
not average more than 30 tons burthen. 

The reservoirs will be filled twice in the year, 
and will give 8,871,720 tons of water in that 
period. If 8,871,720 be divided hy 84,000,, the 
amottBt ftf the supposed tonnage^ the pfoduet 
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will to* neftrljr 106 t6ns dF\^atei' f6^ eveiy ton 
Of goods supposed to be nivigaf ^d on tht lin^ ftl 
oiie year. When the reservoirs aire finished^ they 
\^ill contain nearly 26,1 TOfloCki full of watct, 
When twice filled ; and if th^se are divided by 
2,400, ttie number of vessels supposed to bfc 
freighted in one year^ the product will be nearly 
1 1 locks full of water for every vessel supposed 
to be navigated on the line.. 

A lock chaifibelr it 91 fecit 6 iha^M lotlg^^ 
15 fe^t wide, and 10 t&ei tisnt^ and eoritdni 
l%t2b cubic fbet, e^ual to S59f torn of w^ter ; 
but as some of the locks are 9 feet rise, I 
iKriH call it Only 339 t^i. iSro looks fdll of 
^sjttt Mt te^ttired to pts^ iht' rammit, ini 
A^ more should be allb wed for leakbge, soak* 
a^e, ev&pforafioto, and the rims from tbe look 
gtttes, doughs^ banks, £c. 

If the average of the tonnage for the vessels 
be takea at thil'ty-five tons, aearly nine and two- 
tbirds of a teo^ (but I will call it only xiioe an4 a 
fcalf toils) €>f lockuge water will be required for 
every ton of goodii that ascends the summit, and 
the same ^^antity will be sf^ent in descending 
'from it, and three more, as before stated ; these 
multiiplied by nine and a half, ^e .product will 
be fdHy'^di^t and a hidf ; but as many Jiime and 

M 
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coal Tessels return empty, I will allow fi% tons 
of water for eyeiy ton of goods naTigated upon 
the line^ which suppoises all the works in com- 
plete repair; for if they are not^ there is no 
telling what may be required ; but the reservoirs 
will hold more than double this quantity. 

It is a painful reflection, that canal|^houId 
have been so badly designed and executed^ as to 
require more weight of water to navigate one 
single toA of goods^ than the whole weight of 
the tonnage the vessel contains, .but in some 
instances nearly twice this, as Ishall hereafter 
shew ; and does not this loudly call for improve* 
meat in the designing and executing of a canal, 
a business in which all t}ie civilized world is 
greatly interested ? If what I have said^ and 
may say, on thir subject, wap not capable of 
mathematical demonstration^ I think no one 
would believe me. 

After I have allowed five locks full of water 
fof every vessel that passes the summit, there 
still should remain considerably more than this 
quantity in the reservoirs undisposed of by any 
statement I have given, and yet, this canal is 
short of water in summer. If five locks full of 
water are sufficient to navigate a vessel from one 
end of the line to the other, including all the 
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other waste, it is a question of great moment, to 
know what becomes of the remaining part, which 
is more than half the whole quantity the reser- 
voirs contain. How is so vast a consumption of 
water to be accounted, for ? 



I'he reservoirs cover 31^8 statute acres, and in 
the summer months sink one inch per day, when 
the cocks are shut close, and yet I think no re- 
servoirs are more water tight than they are. 
But I will only estimate upon the reservoirs 
wasting half an inch per day, and confine it to 
those on Blackstonedge, as that at Holling* 
worth gives a certain quantity of water constant- 
]y to the mill owners; which makes it difficult to 
ascertain how much it wastes by evaporation, &c. 
The reservoirs on Blackstonedge cover 1 88 sta- 
tute acres, half an inch on the surface of which, 
when- full, amounts to 577,170 cubic feet, and is 
equal to forty-seven locks full of water per day ; 
this evaporation will account for the surplus 
within nine locks full, when the canal has had the 
quantity of water I estimated upon ; and a consi- 
derable part of these nine locks full is wasted, in 
conveying the water from the reservoirs to the 
canal or summit level* If it be admitted, that 
these reservoirs lose half an inch per day in dry 
seasons, by leakage^ soakage and evaporatiouj 
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|t is more than 8l^>u1d supply the cAnal tlie.\vliol/9 
length of the liae» anii I have oo dpubt of there 
heing nearly t^3 }os3. 

This affi^rds an useful lesson to canal subscri- 
bersj to be cautious how they undertake to supply 
a canal with water from reservoirs ; but particu- 
larly sb^ if the rise and fall on the line is greats 
and the ground, through which it has to pass, 
unfavourable to a canal. 

■ 

The reservoirs on Blackstonedge when filled, 
will contain 2,863,860 tons of water ; but as they 
are twice filled in the year, the whole qyantity 
will be equal to 5,735,730 tons of water ; and ihp 
extent of the commons from which it is drained^ 
3304 statute acres, which gives full 3,045 j t^jn? 
per acre. 

Admitting that 36 inches in depth of r^in fall 
in one year, upon that part of the commons i}\^t 
is drained into the reservoirs, it is e^^l tp 
8,000,530 tons of water^ and yet no more tb^i;i 
3,735j,7^ tons of water can be collected into thp 
refer voirs ; which plainly proves, that notwith- 
standing the close texture of the soil, little more 
than one-third of the rain that falls upon them 
can be got into the fummit level ; aiid were these 
commons cultivated^ I do not think that more 
than one-sixth part of the rain, that vf ould fall 
upon t]hiem> could be drained off. 
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Th^ If^t yefir ^ mthfs in deplli of fain fell ui 
]|f ^ol^ester^ ^iid SO indw? of *hfink were wa«te4 
1)!7 eY$ipor9-tion. This statement sinews the amaz- 
ing quantity of wat^ neceM^ry to be collected 
for the supply of a canal; that has its dependence 
iipon reservoirs^ and how difficult it is to meet 
M^ith situations sufficient for the purpose^ and also 
the necessity of making them as deep as pos* 
sible with safety ; for the evaporation will be 
nearly the same^ whether they are made deep or 
shallow. It also proves the necessity of making 
canals with six j^t depth of water instead of 
five ; for much less vnll be. spent in navigating a 
given quantity of tonnage upon a canal with the 
former depths than with the latter. 

But potwitbstanding the large quantity of 
"water used by this canal^ and the ample provision 
\rhlch the present reservoirs will furnish when 
con^jprleted for a coqsiderable increase of carriag^^ 
it is very satisfactory to knpw^ that iQuch more 
may be had^ if required ; and that the tonnage 
may be grpatly ipciisased^ will appe^ir from the 
following sts^tement: — 

If a railway was made to communicate with 
the Leeds and Liverpool canal a mile above 
]pturn%^ the djs^jg^cfe froip tj^ep pe tp ^ )ime 
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from the place 'of coramunication to Todmorden 
is 9 miles^ where lime may be delivered at Ms. 
per ton ; admitting it to be carried on ihe rail- 
way at 7d per ton, per mile. 

From Brotherton (which principally supplies 
Todmorden valley with lime) to Sowerby wharf, 
is 43 miles, and from thence to Todmorden 10 
miles, making in all 52 miles.* From this it is 
plain, that the lime from the said rock, will not 
only supply Todmorden valley^ but also Halifax 
and its vicinity ; as the distance from the said 
rock to Halifax is only about %Z miles, whilst 
that from Brotherton, including 2 miles of l^-pd 
carriage from Salter Hebble wharf, is 42* miles. 

From Rainhall to Todmorden is only 21 miles, 
and from thence to Rochdale 10 miles ; being 22 
miles by water, and 9 by the supposed railway, 
making in all 81 miles. From the lime rock, ia 
the Peak Forest, to the head of that canal, is 
full 6 miles of railway ; from thence io Ashton, 
14 miles; from Ashton to Manchester, 8 miles ; 
and from thence to Rochdale, by that canal, 12 
miles, making in all 40 miles ; which is 9 miles 
in favour of the lime from Rainhall rock in the 
Rochdale market. 

The Peak Forest lime, that goes generally to 
Bury and its vicinity, I understand, is taken off 



the can^al at Manchester ; Imt when the supposed 
railway is ma^e^ it will be afterwards supplied 
with lime from the said rock, by way of Todmorr 
den and Rochdale^ cheaper than from any oth«r 
place, in either Lancashire or Yorkshire. 

Perhaps it will be said, that lime may be 
brought from Enfield Common to Bury, as 
cheap as by way of Todmorden ; but this is a 
mistake. From the said lime rock to Enfield 
by the canal is nearly 24 miles ; and from thence 
to Bury by land is full 14 miles ; making; in all 
38 miles, I have before stated^ that the distance 
from the said lime rock by way of Todmorden to 
Rochdale is 31 miles ; and from thence to Bury 
6 miles, making in all 37 miles. 

But in coming from Enfield to Bury, there is 
an ascent from Ackrington to Baxindale« as 
quick j^d nearly as long as the ascent on the 
North West side of Blackstonedge ; and there is 
another long and quick ascent leading into 
Haslingden ; but any rise in the road from Roch- 
dale to Bury is easy ; for two horses would draw 
more from Rochdale to Bury, than three from 
Enfield to Bury ; and moreover the tolls from 
Enfield to jBury, are three times as much as from 
Rochdale to Bury. The ^Hgth of li9ind*carriage 
for the lime by way of Todmorden to Bury is 
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AteHy th^ same as Chat ffotti Btifield; tnit iheik 
lWo*thirdft df it trill be by th6 suppo^dl lrail^a;f 
which makes it imposflible M tfa^ Iiifi6 firoffi 
Enfield to meet that by l^^ay of Tddmof d^n in 
the Bury market. ' 

From an impartial survey of the tOunti'y, I 
atn of opinion^ that th6 lime fVOm th^ said rock^ 
brought 06 a railway as befoVi stated, i^iU Siip- 
J)ly nearly ^0 square ttiiles, inuch cheapen than it 
tBXi be had fSt'Ofh any other pla^^e ; and before the 
r^il\v1ay has been woAetf only tVo years, I think 
5t ^ill give oftfe-third rtiot6 tonnage to the ftoch- 
dale canal, thah Wk^ ev^f yeift catried upon it. 
The ptop'osed ^ailiiray wilt pas^ ft^kr ^, stonfe 
quanry, in which !^oid slate-'flag^, sash-stotiied, 
wall-stones, and stones almost for every purpose 
are goi; but the distance froip Todmoidea being 
9 miles, its utility to the public is nearly lost for 
want of a road. * 

From HaKfat and SoWetby i^harf, ^ksH quto- 
tittes of oats, beans, flout, pbtatofes, tod TlttiOtt^ 
dttfer artitles of coHftiuwiptioB, hrfteftdfed for ^feutti- 
k|y and its vi«inity> will go upoii Aite p«)pWtta 
ftilWay, ill eoveicd waggons, in wlifch goodie 
*4y be catriad as d»y as in a stage co^ch. That 
^oods may gb diittt ^ 8uml^, it #btlM re- 
4|<]iittii4krat<ch^Wtttfy«d^^^ MfttiiebNt 
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lio^farfot the main. ruilway^ vrould be (S&tett 
from Burhliy, ata^ tii'rtugh Mr; Tx^Hl^'^piifk; 
SffiiiJh would mike ft rtith^r shrtrtei*;^aiid' feii 
ex^enifiVe ; ' ferrdflKe liAe iif 'that ease 'tretiM be- 
tikfen oflTat Bdrillfey. A rail Wy passing tbrougb 
that gentleman's estate would be of grektadibii* 
^tffe^l^KOi^Sning to M^^ 
inin\eq?e field of good coa)^, which lies therein ; 
and yffttp it mdiciougly laid Tddraorden would^ 
in 9, few years, be Mual to a small town^ and 

have a regular market. ' * . 

^^ 

Wakefield is a great jgffrn market^ from which 
Burnley and its vicinity are principally sup- 
plied: the iia^. niark^>l)i^i!glf|uch inferior 
with respect'to grain. From Wakefield to Tod- 
mordeai9i^waleiri»i.30/mile^ >«id.!fjMmi Tod* 
morden to Burnley 9 miles ; making in all 41 
miles. From Leeds to Burnley^ by the Leeds 

a*dUferip6ol^e«nal/isnfea^ly»^rt^ »*l''' 

'Ml.' .. '^bn'/J io luti iiil'^i '('i:' sifil f^-'t 

9ftBaMWi^U4Wi^,i5pri?)i5^^^^ 
;ipd frpm ilje^jfr^t ??^p?Me. o^ kSfipM^g %«^f 
ftftAtrayellw^fiwjiliag^ ew^h4?»,, neople MW^Ml 
tTBiffl i? :Wj»gg»n8.Mppft it^^^Mjjthfff do. in inaay 
00i»r i^af^^. ; By, <j^ . jitaaifey#|ic^ that.grfirt 
^Id ; p^. !90?.l# ap^near HoUni^s , ^:;^»«isl ?voi4d 
be; 9peiie4 ; ^nd I think the. capital m/34^ ii| VP^ 

N 
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Ik inmr ^wacjiafl i»l^ 4i» the • vlwcribc;^ of thf 
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Tnow appeal to ith'e' proprietors^ of tbtt^iW6 
twals^ who are greAuj interest^ in making this 
huifwajr, and td an iiiipai^ial public^ trliox^iltljb 
Btticb Iboiefited by % whether such a jilan h 
not worthy of being executed. ^ ' 

»■.,♦: ' * * I • * . 
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The idbii «f ^iff1Bf^»Al;W|ls,lifistdH^S^^ 

the late Mr. John Hustler^ of Bradford^ and 
iC^ iii^0rt^d l^liiir friends 'wlffiir Hbentl'^b- 
se^i^ffiUi. The pnitcipU d»s{^ "^ttli^ 
eon^nicatieii^ hitiMkk ^ pem'tft HMt liHfl 
liit^ool, in one hoteom> and^eMfty te 4t<M 
Ute injdiy and iocoRVeiiieDee MMliAn^ ^aiilK 
lATj^ing^; but iB .ttii§ he was much ^Ml^ilited; 
Ibr when <he line was finished tb Me^u it Viiik 
ibvuidl tfHit veisds buiH to naVi^tn ih tlW» tiiie 
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tray ware imdt lb# inlaad eanaK kiftliiiMiwtrjr 
respect^ but particularly iu llieif letngtlk, ikltUk 
Subjected all the tesseh domiii^ frtMn IMl filf 
the mteriof Uy be ualoaded at teeii. it theft 
appeared^ that a narrotr caml tMift tmttk IMor 
calculated for the countiy tfartMighwhicli^it kmi 
fopass. 

This canal^ when finished^ will be 131 miles 
long; and it is rather singular, that tha rise and 
fall upon it is the same^ as that on the Roch-* 
dale canal within one lock. 

In order that this canal should have command- 
ed the thoroughfare trade between the two said 
ports^ three things were necessary:— 

I^ir#. R sftrMfM have iMen made aa short as 
poisiMe^ icndall cOimtauiiicatieM trith the na{gii«» 
boinring towns made by collateral blPaitohAi of 
railways. 

Second. Thelocks should all have been jingle, 
and so placed, as that no unnecessary iiwm^ ot 
v^atec would be spent in passing them. 

Third. The basins should hate bee* niadK su^ 
ficiently large, that ^tt iftfotteM of tteif; WMdd 
not hai^ been dfawti dowu itierethan tmx teeims 
1^ a lock Ibll of wtiter, but ht many instanefett 
not iffore HftLik one-foui^th ef that qaaniityi 



But unforjtiiAately for.tfae $ub$cr^i»,aad 4he^ 
pull^lic^ it is .the .ffv#rse of .allt^ifais.. :For the 
QUinbcf pf co^biiied locks oi^ the ypi;ksbir€ side 
of'tbesummit^ I am; incHoed to thinks far. exceeds 
aoijr tkittg of die kiod in this. kingdiDHn ; and I 
anv serry t0 say that so many etirctu of this kind 
were committed by the late Mr. Longbottom, en- 
gineer for that canal when it first began^ as will 
perhaps for ever prevent that convenience and 
utility which the public would have derived from 
it, if the locks had been properly placed. 

Nor did the late Mr. Whitworth Mr. Long- 
bottom's successor shew much more judgment 
in the placing of his locks on this canal. With 
all the errors of his ' predecessor before his eyes^ 
one w6uld have thought it . impossible that he 
could have committed tlye like ; but the fact is 
the. contrary. 

The combiaed locks on the Yorkshire side of 
the summit standi if I am not mistaken^ in the 
following order: — 

Between Leeds and the short branch that goes 
up.to Bradford there are three combiQati0nB^ each 
qmtaiouig three locks^ and one of two. Near 
the eod of the said branch there is oae eombinsc- 
tioii of three loeks^ and finother of tvf o ; bmA' 
between th« eod of t}ie said branch a^d jBingley, 
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thareaire two oilier locks combined. At ffaat 
place there is one comlnBatioti of three locks^ 
aoother of five^ and oiie at the «ast end of" Iht 
sumndt of two^ ^makiiig in the nfhole twenty^ 
seven locks; On ;tfae r Laa»cashirt sidft of the 
summtti where -t^:iJQnetion is ma/St with fb# 
Lancaster cimal^ ; I am informed there is a com* 
binaitidn^ pf three locks^ making in all thnrty. 
All the combinations on the Yorkshire side wero 
niad6bjrMc#;LonglMrtiora^ Aatatthevastendof 
the summil^ e;iccept6d> which was made by Mr. 
Whitworth 

ff 

It is worthy of remark^ that there is nothing 
in the nature pf the ground at the different places 
where these combinations are made, but what 
might haye been avoided when the line w^s kid 
out^ without varying it in more than two or three 
places^ and yet sufficient basins might Jiftve been 
formed: between all the locks. I apprehend the 
greatest, difficulty was whei;e the junctipn is made 
with the Lancaster cs^nal^ yet even that might 
have been surmounted with proper attention. 

Is consequence of thef e cotnbinatr0ns> the loss 
oftifieand ofwater> S|[id tlie giwt iii(jttfy done 
to the mercantile trad^ dn tfae:luie4i tttralculable; 
for in times of a scarcity oi water^ vessels going 
froi9 Leeds to Bra^ff^rd^ Skipton/ Ac are not 
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permitttd t* paii» the lock^ at BingW^, imtH a 
sulBatent Dliitilber ape cMtUeA, ut that the! secoopd 
iFeftld ibay iMfce use af ifae imter wiieh the first 
leatea in this: h)ck» ^anfl ihe third that of €he se* 
eoiid,. and to mi buA in utoy dry aeaiotUj the 
hootnlfii toMl me, vessels spmctimes ^mited two 
or three days before they could pass A eatial 
tbtis mf rained in its naTigalion, i^ equal to a 
]nEobihitioD of the tiioroughfare trad^7 for it is 
not to be supposed^ Ihat sudi a canal can com-^ 
mtndi iff {mil have any part of it^ if a shorter^ 
more conTenient^ and less expensive water oon- 
veyance can be bad. 

Sometihie ago^ I observed a single vessel de- 
scend the combination of five locks at Bingley^ 
and another ascend it, each being full fifty mt- 
Untes in passings and was greatly astonished with 
the loss of time, and waste of water that attended 
the two operations ; for the -Hse of th^ locks is 
twelve feet four inches/ and a lock C6ntains 
ikearly 380^ tons of water. 

• • • r 

A descending vesiel ought not to consume 
more ttan on« lock ftai of water, yet'fnlf two 
gre wutiNii; turaftm th« Arst lock vfia mM, iht 
doughs remanMi eoMldenArry driWn, teiati^ iHt 
vtmiA had got inio th« fiftb lo«k ; ahd during all 
this time^ m tfum^y 6i trat^'ran out from the 
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mhl<Hktq»Aimn.ptnt9^hi briiok!; a^d dniing 
tiifeitinifl ii«e Mcendnig i«Mel wavpaaiiiig'iia^*, 
I «m«i«flAiknt Ifcat nnbeihaii * lacidadl of iMAfr 
•ctrtirft was.'waslttd; (Wtbkl mcnt tkib fix kicks 
full woe «>»iisiiinsdla:fmniig't|i««e'fl«^ lii 

cOnaequence of the riui» from the cloughg and 
gstes, irititft. Irad 'ifeciii im^^^rl^ shk; 'knd 
tU %6Aaieahdn^in m^'ff[k&t i^ 16 get 

^^ngb r-inia: fbiit I tiiid^rstbdd td( 1)6 ihiton- 
atttnt'prtiietker.'^'-"^ •'! "'^ ■■ 'i ■"•"^' ' •'* 

.•j'ftir.'l ..•■ii-. •».? to :; :■.." •>«•. •'- .".i-'.. : ■•• 

:>»9^iW m^^^^^sHMl^ 1^1 •^ .^»lir;-. jmd if 
^: l0«{c^ «f»nt»ffil^|8j^ toin^ oCiw^itfi a* bafo«K 

«W«p;||f^^%f;jtoaii,.ih«^(e4rg^:w4igfcedwoiw I K^kf 
«lf(W»»ed„<?riU, .l»4Wii^&- *<**»»£ .water- ^«st)|4 
l5»Ifi«W€r ItWiPff «?(JI'.ihB;V«sMl(W)«Wil»e4«l«^ 

tons !#:,j||^9^|»4niiMi{M«r'fHtwic»ti)i8>fW)^ 
of goods tbrcnigh that combinatioa of locks, 

&M tme iinni4c(,4fiei«tker. ; 
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But dwdd ifae TntieVTeturn "cmffty, Jm' many 
coal and lime vessels clo^ two- more itekv filH of 
watef mttit be added;for the reasons Mbve gived, 
.M^hich makes, the wholes oonQumption- equal' to 
108 tops in\ oiurryiiig. ia sing^ toa of goods /' t 



i 1. 



»...:•. •♦ 



^ J mil now suppto^^. ja xesji^I gomgr from Brad- 
ford to ,SWptonywi^<a cargo ofjcoaJi^ ,to,JKetum 
empty, apd in^ilVpnly ei^mateupo^pneJpc^,fuU 

ofv(^ater being spent in passing thp >t))j^e iQfDrm- 
bined locks, at the bottom of the short braocb^ 
though tt'^l bd itimt'^oA^'OxmiaeihiBg 
ibe coiiibinatibte af Bih^lej?dtW6 inBr<^trttir»^ 
tum%;' threi ii^ ase^kki^fBe'^mlffill^otfn^r 
^ en^ '^ ihe'said \d^e1f/Iancl t^'^thori^ 
leakage; i6ttkag«, am ■eiApdnMw; )iiid tiie fMk 
ftom ihegatM; eIougbir;'atv^1^a!lA$^~tliakiitg>' ifa 
all fourteen looks full tff>airaftl^; ii^atli^to S^^ 
tons, vhidh divided bj>^, Aie kupp^^' W^ ^ 
of the caigo^- M\l fp.ife l52\''ion»,> -th«^ q^tftit^ 
of water cacii^inied 10 ^haT^i^i^^itnk^Ctrti of 
goods j Th«tmaQyc6ali^eiliBli%^'fi*diiintiSdf5lrd 

U {>lenty of w«iter> luid ''ret«ra''«nf^^' ir a^^ weH 
known fti0; -Mid^ vi4eii>«hiir'!k tte itttM, ihUcK 
mOTewiKt«l^>i8<im8Utned^lMA'Pfcai^«tiffa^. - '' 

If .the locfct had; boea ffOfetlj pl«oM,n atud 
made of six feet rise (a&dilier slrndd not fa^e 
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been more) only 22 tons of prater would have 
beett required to carry one ton of goods from 
Leeds to Skipton ; and this estimate includes all 
waste, which is but about one seventh part of 
what is at present expended* 

Suppose the line finished^ and the before men- 
tioned restrictions continued in times of a scarcity 
of wa^er^ they would exclude all mercantile goods 
from eomitig upon it, and so defeat the great pur- 
pose for which the canal was designed ; and if 
thane restrictions are not continued in dry sea- 
sons^ water cannot be found to supply it as the 
locks are now placed; which fully proves, 
that this canal on the Yorkshire side can never 
be made convenient and useful for the public, or 
beneficial to the subscribers, without an act of 
parliament for fresh powers to vary the line where 
it is fouiul necessary, and to build new locks jiear 
the said combinations. 

To build ntw locks, including every expense 
connected with them, the company must expend 
jS40,000 at least, and when all thiit money has 
been spent, it will still be incomplete. 

It is painful to shew how improperly the 

locks are placed on both sides the summit^ 

but pafticJularly the two that are combined at the 

east end^ with* a' very small pool between therti^ 

o 
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and the single lock next below^ which causes 
every ascending vessel to throw one lock full of 
water over the waste wear at the head of the 
single lock. 

The contracted pools that Mr. W, made on 
each side the summit, are often drawn down from 
fifteen to nearly eighteen inches by a lock full 
of water, which is attended with a perpetual 
injury and inconvenience that cannot be esti- 
mated. 

» 

The mind revolts at the next error which Mn 
W. committed ip passing the summit, by sink- 
ing it seven miles in length two feet extra deptb 
to serve for a reservoir, and this length included 
the tunnel. The extra digging and the land 
wasted by it cost several thousand pounds ; but 
had he raised the head of the reservoir near the 
tunnel only nine or ten inches, he would have 
got more than double the quantity of water, and 
the whole expense would not have exceeded from 
seventy to eighty pounds. An equal quantity of 
water may be had from a reservoir, at one-fifteenth 
part of the expense it would cost to procure it 
by digging a canal an extra depth. 

Considering the numerous inconveniences and 
disadvantages attending tunnels, I would ear- 
n^tly recommend the avoiding them at an in- 
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creased expense wherever it is practicable ; but 
when it is considered^ that they uniformly exceed 
tlie estimates^ this caution appears the more 
necessary. 

* 

The tunnel on this canal^ which is 1560 yards 
long, cost £40,000^ somesay much more, though 
the estimate was only £ i 3^000. In this instance 
there is not the plea of necessity for tunneling, 
as the summit might haye been passed with nearly 
half the expense, by sixteen feet extra deep cut- 
ting for four hundred yards in length ; the re- 
mainder of the length would have been for the 
locks one hundred and twelve feet rise and fall, 
that is fifty- six feet for the rise at one end, the 
same for the fall at the other. Allowing lOd per 
cubic yard for the deep cutting, £110. per foot 
for the rise of the locks, building a steam engine 
to lift the water fifty-six feet £1000, cutting a 
drain from the canal £400. annual expense of 
working the engine £500 (for coal there is cheap) 
equal to sinking a capital of £10^000. makes in 
all £24,970. 

From Gargreave to Enfield common is twenty- 
nine miles, the es<^imate for which was £3,032 9s 
per mile; biit including loss of interest on the 
capital while executing, and all other expenses 
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H has cort fuU £9,000 per mile. The la? ks csti- 
timated q-t J^bO per foot rife, have coat £UQ- 

This canal, T^hich will shortly he finished^ will 
he one hundred and thirty-one miles long, twenty- 
nine miles of which have cost nearly £70,000 more 
than the original estimate for the whole line : 
another proof how little the principle of canals 
has been understood. 

After passing a pool of about twenty miles 
from Barrowford, the lockiiig down commences 
at Blackburn^ where the present engineer k^a 
followed the injudicious plan of his pi^ decessors 
in the distribution of his locks ; the distance 
from the head of some of them, where the ma-- 
sonry begins, tp the tail of those next above^ 
beiujg little more than twenty-six yards ; yet more 
than five times that distance might have been 
ha^^here being nothing in the sitii^.tion of the 
^ to p,e«„t H. 

The aqueduct near Blackburn iS' a good firm 
piece' of masonry, but tbere hasi be^i a great 
want of judgment in making the high embank* 
ment that is connected with it ; as it was easy to 
foresee that the ground upon which it was placed^ 
being spungy and water diakm^ wciuld slsde^ 
unless great care wan taiKO in drainiog off the 
VFftter* 
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I slKlllld ibink nueh lime will go from aear 
the Uknml to W^irq an<} liiat iieig^hQuilKK>d^ 
and that the v^seU will frequently return empty ^ 
and should they pasft the eombuiatton of thfee 
locks at the junction with the Lancaster canal 
' aingly^ six locks full of water will be ipent m 
lockage^ and two lockii full more being allowed 
each tviip for leak^^^ &c. will make ^ght k^cka 
full of water that wi^l be consumed in carrying 
one cargOj^ which is equal to one hundred and 
ten tons spent in carrying one ton of goods ; but 
if the v^s^els are detauied tilt a sufficient number 
£^re ready to pass together^ the quantity wiU be 
reduced to Sreventy-six, •. • 

There are twenty-three locks near Wigan,. 
which in general are about ten feet rise^ having 
short contracted basins^ some of them not much 
longer than the masonry of the locks^ but tj^e 
is one thing favorable in the ground whicI^Hil 
admit of their being widened; yet this winP^e 
attended with a heavy expense. 

The stone for Uie lockis is very good^ the scant- 
lings hurge and well worked^ and the same may 
be said rf the timber for tbe gates ; but if the 
rise of ihem^^ had been only six feet, nearly half 
the lockage water wouM have been saved^ and 
the w(H['k« would have been more than twice as 
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durable. The ground on trkich those locks are 

» _ 

placed is the best I ever saw for turniflg water, 
it beiag all fine day or marl ; but there is a greiit 
deficiency in the breast of the locks, that is a 
-^Wiit of a good counter arch of ashlar ; without 
whiKih it is nesct to^ impossible to make it stand 
firm, but particularly where the rise is great ; for 
when the water is low in the lock chamber, there 
is often abore five feet ri^e of masonry in the 
breast exposed to the stroke of the vessel. 

In a lock of six feet rise, with six feet water, 
little of the masonry in the breast can be exposed 
to danger, and the lock cills will be best pre- 
served from injury. And although contracted 
basins do hot waste quite so much water as locks 
when combined, if the vessels pass them singly, 
yet they are far more injurious to the works by 
pkttjriiing up the puddle, striking against the 
ci^Band causing the upper gates to be so vio- 
lenffy shut to the great injury of the works. 
The expense of repairing the lock gates and the 
Wfiges of the lock keepers are great indeed, in 
'consequence of having such basins, whereas, if 
the locks had been properly placed, not more 
than three (if any) would have been wanted for 
the whole line, but now nearly twenty I think 
will be emplc^yed after the canai is finished. 



#• 
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tear WigiMi^ I ihkik. fini look keeper«A»»i|l^fi4 
raifiltred^ 4i«^ at <ike junbti^ lvitk\tlhBhIiaaiiait«s! 
camil, two ^ art BlMkltttrii anditNue «tr]}j^rftMH 
fofd, imkingxiifiKBi iii.)iill on: tlM iMteMkiie^ m^; 
enrcepi < ifaete shaiild im tHKr- ^otjiigi itOfa Wj^ani 

ta liwipMl^ wfaieb /if ill findb^ lefiM ^ 

■ • • "> 
At.the e^4;0f %^PliPJlt oo the,. YorkflWim 
side^ there is ooe lock keeper^ another at 
Bjink-newton^ ooe more at Gargrave^ two at 
Binglej; tviro going up the short farsinch at Bi'ad-* 
fbrd> and* from thence to Leed^ four^ making' 
dcren, i^hich added to the ten before mention- 
iSA, make twentf-onc.i 1 estimate the average 
of these men*« wages at 18^ per week, equal to 
^£98& I6s per annum, which is the same to the 
siibS0#iber as sinking a capital of i^l'$,^56; I 
fec6mmettd this estimate * to ttie candM^ua-' 
minatkm of- canal engineer^, as an exj^Bnt 
tfntidote against combined locks and contl^ed 
basins. 

^ I have before Estimated the expense of remoVing 
the combined locks at jC40,000 ; but upon more' 
mattita deiiberatioo, if ihi^takbe alloi^ wlile 
the WMks ate ^lecutiag^ tie axptnie of nbtailfiiigs 
atf a^t/ in4^ tltatiof aogiiMeri^ tuiY«}rort> eoin»- 
ni^tw aaeetibgit aitcHCliifSy eauiininijCHii^ &&.' 



V 



104 

t think tlw wiiole expmie will not l»f less ^o 
£50^000. By reraovii^ the cdmbined locfa^ ien* 
lock keepers' wages nmj be saved^ wUch b equal 
to sating a eapital df ^9,SM. It is of inipor- 
tanee totter taiiitiie safing there would have been 
by making this ^nal narrow ; the lowest statement 
of canal engineers is one-fourth of the whole ; but 
many have estimated it at nearly one^third^ and 
the late Mr. WMtworth was of that opiniout 

It is now generally supposed^ that when the 
canal and warehouse^ wharfs and other works 
that may be required^ are finished^ they will co^ 
one million sterling. One- fourth of this sum is 
£250^000^ and if the expense of removing the 
combined locks be addedj the. amount .will be. 
£300.000. There is no doubt, but if this canal 
had been made^narrow^ the works well designed^ 
^nd properly executed^ this immetisesum would 
have been saved, and the public much better serv- 
ed ; more especially as nine-tenths of the tonnagcS^ 
passing upon it will be stone, lime, and coal, 
all of which are carried as conveniently^ and as 
cheap upon a narrow as a broad canal. 

, ■ • » 

Although combining locks is so injurious to a 
eaMl> yet it is difficult to 4ay who was the fir^t 
inventor of it; but the first that wei:e ejrectcid in 
the comity of Yoik i^erebj the lat^Mr. Ssa^toa^ 
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at IMter Hebble^ yAmn he waft engineer for that 
naT%atioa« l^ree twelve feet rises ^erecoAi- 
bmed tilers $ but idien the trade increased^ walcr 
coiild not te found sttffieient for thetn^ and the 
company took them up atid plieed basins between. 
It is^ singular to observe how long a bad plan 
inayUe continued m practice, if introduced by a 
popular chmctet ; for Mr. Sraeaton's pupils have 
clung close to it ; witness' Mr. Brindley^ Mr 
liottjgbottom, Mr. I¥hitw6rth^ and now Mr, 
Fletcher, ' ' 

» . r . ■ : ■ . ' 

Whe« a long line of cg.nal is'propose4»^ gi^a^ 
attention should be paid^ in surveying the country 
through' which it is intended to pasa^ - tb 1see 
whether it may noty at soooie fiiture period, bi» 
milch ii^urod by a rival caiml. - 

As a lii^e. of general .communication between 
the two sep,is^ I thinU the Leeds and Liverpool 
canal was , alt oge|;her improper^ being too. long 
9,nd, circuitous : for had any. attention been paid 
to Todmorden valley, itwoMldhnveabpcarrf, tQ 
any considerate person^ tp be much better calci^* 
lated for a generalline tban ihat of the Leeds 
and Liverpool canal, as will be shewii by a 

comparM^is view i^: th<m.' Add altif<mg1i the 
eifpeetations of the compapy will be greatly dis* 
aj^oiated with respectto i)» thtiirdughfarie trade, 

p 
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jet thej h%ve great metit in exeetifcin^ so noble 
a design^ and have jsheM^n a good ^xampte to all 
canal committe6s^ in actioj^ bolb uprightly and 
liberally to the lapd oi;?nerto "iirhoso estiites thej 
|iaye cut th|:ougli and divided* 

To pirevent the vast consnmptipn of water, 
some persons^ who pretend tounderatapd the prin- 
ciple of canals^ have recommended the making; 
of side ponds or basins^ in expectation of saving; 
one thirds if not one half^ of the lockage water* 
But this plan proves^ that they are strangers to 
ihe best mode of supplying candls with water. 

Let us suppose side basins to be made for 
three or four locks on eatoh side of the summit of 
a canal^ and one-third^ dr nearly one^-hnlf the 
lockage water saved^ the certain conseqpepce 
would be^ that the pools below would be rendered 
impassable^ for want of the water thus left in 
the side ponds above. ' ^is plainly shews^ that 
^ide ponds can be of no service;^ unlefljs the whole 
line is supplied with them^ and ' that placing 
them paH^ially^ would he $ waste of money io ^a 
purpose. ,, . 

This observation witl jsqMlly apply tftfftM^ 
canals wher^ &ere afe cotuMn^d loiik^/ fblr fh^ 
destroying of one* Otoly of these MtnMiHtti^ia 



vtmM be of no use. Coatfictod poob alio sm 
li^Wt to the sraifi objectiou u an incakvlable 
quantity of water it waited in flushings to 
assist the vessels in passing them. I will suppose 
twenty of these contracted basins on a canal^ and 
if nineteen of them could be removed^ how would 
it benefit the line^ for the extra quantity of 
water that would be wasted in passing the twen- 
tieth pool would have served all the rest* 

Z now leave the canal subscriber to judge^ 
what good he has to expect from side basins^ 

v^bich are an eai^pea^ive jiubstitute for the igpo- 

ranee and inattention of capal engineers. 

As machineiy and canals are become so gene- 
^al^ and both distcessed for water at the same 
tjme;^ it is not tp be expect^ that the mill owner 
will part with apy^ except in times of excess ; 
this will compel canal speculators hereafter to 
make reservoirs to liupply their wants ; (which 
being very expeqsjve^ and in many situations 
very uncertain with respect to the supply th^ 
will afibrd^ w well as in^cure with respect to 
durability) great care should be had in selecting 
proper ^ituajioos for them. 

It will give me I great satisfaction to refleet^ 
that I have been any ways instruniental in assist* 



'^ 
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iag the GAiial siibtGriber to juige of aiich imM** 
vinirs^ as majn be-proiiosed^ before he has plifiaged 
himself into such serious undertakings. 

I will suppose a broad canal is intended to be 
made thirty miles long^ with a summit to lock 
down both ways ; suppose the rise and fall equal 
to fiire hundred feet^ and estimate the tonnage at 
three hundred and fifty tons per day for the whole 
length of the line^ or a tonnage on various parts 
pf it equal to that amount, .and calculate upon 
forty weeks in the year to navigate. 

lire next thing to be cdUsidered, is what num- 
ber of acres of reservoii', of the average depth of 
fifteen feet^ would be sufficient to supply one 
mile in length of such canal with six feet water^ 
and locks of six feet rise. If the ground was ra- 
ther favourable to a line of canat^ and the pools 
of sufficient length bet'^een the loc^^s^ so as not 

to be drawn down more than from four to six 

' • ... . . , ■ « 

inches to fill a lockj» foiir statute acres and one 
third of reservoir^ of the depth before mentioned^ 
would supply one mile of such canal^ supposing 
it to be filled twice in the year ; and if these acres 
are taken collectively^ the whole will be equal 
to a reservoir of nearly dne hundred and tbirtj 
statute acres^ with which I propp^^ the vf^^}^ 
line to be supplied with water; but the works 
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mint -be ftiuhed in the bestponible iiwnner^ and 
kqKt'in tttt stste^ or no sacb quantity ^H snp- 
pljit. 

» 

A ceservoir of 130 statute acres^ average depth 
15 feet, vnil conUin 84,942,000 cubic feet of 
water, but if twice filled in the jear will 
give 169,884,000 cubic feet of water, equal to 
4,719,000 toQ9. I estimate a lock chamber to 
be 75 feet long, 15 feet wide, 6 feet rise, and to 
contain .6,750 cubic feet of water equal to I87-| 
tons. If 4,71d,00Oton8 are divided bj 180|^, the 
product will be 25,233, the number of locks full 
of water the supposed reservoir or reservoirs will 
give, when twice filled ; and if the canal is work- 
ed 240 days in the year, the reservoir would give 
full 107 locks full of water per day, supposing 
thMrre was no loss by evaporation, &c ; but that a 
subscriber to a canal, that is proposed to be sup- 
plied from a reservoir or reservoirs, may not be 
misled, he must calculate upon as much water 
being wasted by leakage, soakage, evaporation^ 
and conveying it to the canal for a month or six 
weeks in summer, m the canal will ude, supposing: 

all the works to be perfect. 

» 

.1 think a lock chamber 75:feet long is a reason- 
able length for a broad canal, but for a narrow 
one I would hav^ it 8Q feet long. 
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water of a powerful brook^ or rivar, it woidd b^ 
much better than making them on high grounds ; 
there being much more risk in making them iqt 
elevated situations^ than in low ones; for the 
inside of the bank is much mor^ cjxpo^ctd^ and 
the expense that attends the <patch water dlV^lup 
yeiy considerable ; i^ioreov^r the los$ of water^ 
occasioned by strong^ winds^ from resjprvoirs so 
much elevated^ is really astonisliin^„ ^ut it is 
difficult to meet with good situations for reser- 
yoirs iq low grounds^ where a great deal of sur- 
plus water may be had^ without being subject to 
pumping it from the reservoirs into the summit 
level ; and when this is the case^' the expense of 
supplying a canal with water is great. 

But I would caution the cwal suTjisq^iber i^wl 
the acting committer qev^r i^, pake apy fleservpir^ 
in inclosed and cultivated gromid, if \\ i&jwtend- 
ed to be supplied with dpw»-fell water ; * w WQf t 
certainly ^very little qf th^ riaiu that fa^Ws ^ppu 
the ground intended to be ^draipc;d wiU evf^r find 
its way into the canal. I therefore consider the 
making of reservoirs in siieh situations to be as 
wild and romantic^ as tinkiDg a canal ^^ extra** 
ordinary depth and width to serve as>a reservoir. 
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Many schemei tad plans iHiTe beta ad<iptod 
as a suBtitute for canal locks^ but thus far I fhiiik 
ihey have all Aiiled. I have long been fully con* 
Tinced^ that there never will be any plan devised^ 
for ascending from a lower to d, higher level, 
equal to a canal lotk^ vrhere a cuflicient quantity 
of water can be had. fiut as I have before ob- 
served^ the bad designinig and eitecntifeg of canJi 
have caused dbuble the quantity of v^ater to be 
^astecl^ that WM jieeeitsltry^ and this has made 
canal engineers* estimates for the quantity of 
-water required to supply a Canal us visionaiy; as 
their estimates for eocecuting. 

Comparative statement of the difierence in ex- 
pose of csMrtyiBg goods fi!om Leeds t9 litttpool 
by i%Ert; clntol, and ft om WtikefieUi te livefpool 
by the Cdde^ and Hebble oavigatiM) the Roch- 
dale and Bridgewtitet c«!hiaki> tad also by the 
Huddersfield canal . As Leeds and Wakefield are 
at an ^ual distance from Hull^ \o save calcula- 
tion^ I have made the estimates io coxomence at 

the two last metttfoncd places. 

^ ■ ' . * . 

From Leeds to LiTerpool by that canal is 
131 miles, the daes 1|kf peir ton pel" mite^ 
and the freight'! i^titAa^e M S|dbei* h>fi 
per Hkiil^,' makfoglo ail dtf, io ^mh lidd 
the expense of carrying the goods from 
the basin, at U^erpKiiii, sato the toiirB^ 
the average of ^hith *ma^ be taketi at 
If 6|f pftr tim, maUnip a ^un totnl «f % la 1 131 
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^. a. €, Mile? 

From Wakefield to Sowerbjr Wharf is n ' 
Ii|ile8| ^he duet and freight 9s 4|c/ per 
ton ; from thence to Manchester by the 
< Rochdale canal U 33 toiles^ the dues and 
freight 1 5s per ton ; from thence to Run., . 

corn by the Dulse's eaoal 30 miles, and 
from thefice to LiTerpopl- 3Q, op the 
river Mersey, in the tide- way; the diie^ 
and freight from Manchester to Liver*, 
pool I2s.6d per ton, malung ixi aU l 16 10| 105 



Frdm tTakefield to Cooper-bridge is 13 

miles^ . dnes and freight 5f 5d; {torn- 
'thence to Huddersfield, by Sir John 
• ^Ramsden's canal, nearly 4intleS| does ' 

. Js 6dj freight U; from thence to Man- 
chester by the Huddersfield and Ashton 

canals. W miles, dues aqd freight ^Ot ; 

Yrom thence to Runcorn 30 miles ; and 

from thence to Liverpool 30 miles, as 

before stated, dues and freight 12« 6<f, 

ignaking in all, • . ,• • ^ . . .. ..2, 5 95 

I will suppose^ jit presentj; there ii an ample 
supply oii^ water in these canal»/ and I estimate 
upon the large veissels^ carrying 40 t6ii9, antf 
a narrow vessel on the HuddersfieM canal 30 

Carriage and freight of 40 tons Qf goods 
by the Leeds and LiTerpooI canal, front 
the former to the latter place, %l Ids Itf 
per ton, . ...-•.... 113 3 4 

Carriage and freight of 40 tonsofgood» 
by tiie Rochdale canal, ftom Wakefield 
to Liverpool 36#10^d per too, • • •73 15 P 

Carriage and freight of 30 toasof foods 
by the Huddersfield canal, from »Waikew 
field* to Lirerpool, 40s U per ton, • 40 8 4 
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The great saving the public will receive in the 
carriage of goods for the thoroughfare trade> by 
the Rochdale canal^ is very striking indeed ; for 
if only ^ne vessel per day is freighted with them, 
and that for no more than forty-two weeks in the 
year^ and the cargo of each vessel taken at thirty- 
five tons^ it will not be less than £9^681 per 
annum ; if the saving in time be added, which 
I think at all times will be two days per trip, 
but in summer, when water is scarce, partly 
owing to the locks bei^ so improperly placed, 
and the restraint the vessels are laid under, three 
days loss^ I think^ may be fairly estimated upon, 
whidh will make the saving, I should suppose, 
equal to full£ I ^000 per annum more; and this loss 
principally falls tipon the carrier, making in all 
£10^^81 per annum ; and if two vessels fet day 
should be freighted for the thorot^hfare trade, 
(which t think is more than probable) the saving 
will be double what I have estimated upon^ and 
80 in proportion. But at what sum shall the 
saving in time, and all the advantages connected 
wifli it be estimated ? For the mercantile trade, 
this can hardly be valued ; I therefore leave it to 
the consideration of those more immediately in- 
terested in it. 

There is a new warehouse built at Cooper- 
bridge, on the banks of the river, by the Calder 

Q 
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and Hebble navigation company, twelve rnUes^ 
from Leeds and nine from Sovrerby wharf, 
where goods going for Liverpool may be put on 
board ; from Cooper-bridge to Runcorn ig 
seventy-two miles^ by which fifty-nine miles of 
dues and thirty-nine miles of freight are saved. 
Dues and freight for one hundred and thirty-one 
miles^ at bd per ton per mile, will be 545 7dj and 
Is 6d per ton for carrying the goods from the 
basin to the town, making in all 56s Id. 

From Cooper-bridge to Sowerby wharf, dues 
and freight for a ton of goods are 3s Il|cr, from 
thence to Rochdale by that canal lbs, and from 
thence to Liverpool by the Bridgewa^ter canal 
12s 6d, making in all 3ls b^d; and if 18^ be 
allowed for the carriage of one ton of goods from 
Leeds to Cooper-bridge^ it will be ample, and 
leave a balance in favour of the Rochdale canal 
of 6s 7'^d per ton ; and goods coming from either 
Leeds or Wakefield to Cooper-bridge, and going 
for either Manchester or Liverpool, are carried 
by the Rochdale canal 3s 7^d per ton cheaper 
than by the Huddersfield canal ; besides that, they 
are not to unload at Manchester if going for 
Liverpool. This saving of money and nearly 
half the time by sending goods from Leeds to 
Cooper-bridge, will, I think, deprive the Leeds 
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and Liverpool canal of the carriage of a great 
part of the mercantile goods from thence to 
Liverpool after the line is finished. 

Bradford is nearly ten miles from Sowerhy 
wharf, and goods from thence may be put on 
board in little more than six hours ; and many 
will be sent, without doubt, as they will 
go to Liverpool in nearly half the time by 
the Rochdale catial that they can by water from 
JBradford ; the distance between that place and 
Liiverpool is bearly one hundred and twenty-one 
miles, but from Bradford to Liverpool, by the 
Rochdale canal, is ten miles by land and only 
eighty-three by water, making in all ninety-three 
miles, which is twenty-eight miles shorter than 
by the Leeds and Liverpool canal. 

Carriage and freight of one ton of goods from 
Sowerhy wharf to Manchester, by the Rochdale 
canal, 15^, and from thence to Liverpool, by 
the Duke's canal, I2s 6d, and I allow \6s 
for the carriage of one ton of goods from Brad- 
ford to Sowerhy wharf, making in all 43^ 6d; 
but if they went by the Leeds and Liverpool 
canal, the dues and freight, at bd per ton per 
mile, would be 50s bd^ and Is 6d per ton for the 
carriage of goods from the basin to the town, 
making in all bis lid, whiph leaves a balance 
in favour of the Rochdale canal of 8^ 5^ per ton. 
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The new turnpike road from Keighley to 
Hebden-bridge^ being only a distance of eight 
miles^ goods from Keighley and that neighbour- 
hood for Liverpool^ will go by way of Hebdenr 
bridge^ and there be put on board the Rochdale 
canal ; and cotton and other gooids coming from 
Liverpool for Keighley^ and its vicinity, will be 
sent the same wsf.y. 

From Hebden-bridge to Manchester, by the 
Rochdale canal, is nearly twenty-eight miles, ^the 
(3ues and freight are \2s9d, and from thence to Li- 
▼erpool, by the Duke- s canal, they are Vis 6dj as 
before stated, making in all 2bs 3d per ton. 

From Liverpool to where the goods are ta- 
]ken off that canal near Keighley, I think, is one 
hundred and twelve .miles, dues and freight at bd 
per ton per mile 46s 8rf, carrying the goods from 
the town to the basin Is 6d per ton, and 3s 6d per 
ton for carrying them from the canal to Keigh- 
ley, a distance of nearly three miles j and more- 
over, they have a toll-gate to pass through^ 
making iji all 51* 8d per ton. I had allowed 
16s per ton for land carriage between Keighley 
and Hebden-bridge, butja common carrier having 
engaged to cariy at lis Srf, it leaves a balance 
of Hs9(iper tonin[favour of the Rochdale canal; 
^nd I have no doubt, that goods ^ill be carried 
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between I^eds and Cooper*bridge^ and between 
Bradford and Sowerbj-bridge^ at lower rates 
than I hare mentioned 

From Hebden-bridge to Liverpool^ by water, 
is seyentj-eight miles^ and if eight miles of land 
carriage be added, it will make the whole dis- 
tance from Liverpool to Keighley by Hebdeq- 
bridge equal to eighty-six miles ; but Keighky is 
distant from Liverpool by that canal one hundred 
^nd twelve miles by water, and three by land, 
making in all one hundred and fifteen miles, 
which is twenty-nine miles in favour of the 
Rochdale canal. 

From this statement I think it is clear, that 
the great saving in carriage, bnt especially that 
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ef time, will cause the principal part of the 
goods going from Keighley, Bkigley^ and that 
neighbourhood, for Liverpool^ as well as those 
coming from thence^ to be carried by the Rochr 
dale canaL 

But that part of the eanal which extends from 
Wigan to Liverpool will always be better to the 
company than a gold mine ; I wiab I could say 
the same of all the rest. 
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THE 

HUDDERSFIELD CANAL. 



The Huddersfield canal is a narrow one, de- 
signed by the late Mr. Benjamin Outram. The 
length of this canal is full nineteen miles^ but 
nearly five thousand s^ven hundred and twenty 
yards are tunnel. The estimate for the whole 
line was, I believe £183,000, of which, £56,000 
were estimated to finish the tunnel ; for that 
sum, it is said, the engineer offered to execute 
and find security to complete it, in five years ; 
but some of the committee being of opinion, 
that it might be executed for less money, he 
fortunately was not the undertaker. The ma- 
sonry and earth work of this canal were the 
worst executed of any I ever saw. This was the 
opinion of the late Mr. Whitworth, who was 
called in to survey the line, and said to me, the 
work will be nearly all to do ^over again, parti- 
cularly the locks. There are, I think, on the 
Yorkshire side the summit, forty-two locks, some 
parts of all which have been taken down and re- 
built, except two ; but how many have been 
rebuilt on the Lancashire side, I know not. 

At the time the engineer proposed \o under- 
take the exeifiition of the tunnel, I heard his 



119 

friend^ Mr, Jessop^ say, he miglit execute it in 
the time proposed, and get money by the con- 
tract. The committee have been hammering 
hard at it tor near eighteen years, and have at 
last got through the hill. The expense of exe- 
cuting it, including loss of interest on the capi- 
tal, I believe, has been nearly three times the 
original estimate ; and I suppose t|iis will apply 
to all the remainder of the line, which, in sum- 
mer, is greatly distressed for want of water, its 
principal supply being from the tunnel ; which I 
should think, will rather keep diminishing. 

The company have been particularly unfortu- 
nate in their reservoirs, having had part of one 
taken down, and another quite swept away. One 
of these reservoirs, and by much the largest waa 
made upon the common, near a mile from the 
canal^ and such was the inattention of the engi- 
neer, 'that he laid the foundation of the bank up- 
on nothing but the moss and ling that covered 
the soil; (but not so with the foundation of the 
reservoirs on Blackstonedge, which were all dug 
down to the rock) the foundation fbr the head 
of a large reservoir, should be as firm as that for 
a castle. When this reservoir was filled to the 
depth of about seven feet, the water found its 
way under the foot of the bank, and floated it 
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away, as if it had been only a deal plank ; this 
misfortune took place in the night time, and 
dreadful destruction it made. Had that rqser- 
voir been finished, and filled with water, it would 
have swept away the principal part of the mills 
and weirs for many miles on the river below it ; 
for the water passed a descent of, I thiak> fall 
two hundred yards, before it reached the river ; 
and when it had run only a few hundred yards, 
it fell into a steep dingle, tearing up, and over- 
turning the rocks in a most astonishing manner^ 
After this, it swept away a cottage, with a man^ 
his wife, and five children ; the father perished 
in the deluge ; but to the credit of the com- 
mittee, they supplied the distressed family with 
every thing necessary, and became a father to 
the fatherless. 

The great losfi of interest on the capita,! and time 
in executing this oa&al, should be a iesdon te all 
speculators iu canals, boi^ they'meMle with «udi 
tremendetis tindertd^ings ; but espec^ally^ as they 
see that no confidence pugbt io be placed hi Hie 
estimates of their engineers. 

• Where nature has thrown such impediments in 
the way, for making a canal, as this line abounds 
withj it is the height of folly to contend with 
them ; for where the rise is great, the ground 
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rnifavoiifable, water scarce^ and the priacipal 
supply of it to be had from reservoirs^ fed with 
down&l water collected into them^ I would 
reeommend to the subscribers neyer to think of 
executing a canal^ under so many unfavourably 
eineumstances. 

If the commons on Blackstonedge had not 
been f v^ry i^stenme, Mie «oil of such a parti- 
oakr <f»tiire m to abaiMrb tittle water^ and the 
Te9$tWQm holdiog, like 30 i«a«y bottles^ that ca« 
mfil could never hate been wpfrfied witb water ; 
but as I bare already observed^ it niajr be amply 
stip|dicd wt4^ it. 

The quality of the ground^ from whence dpwxi- 
fal water is intended to be collected, should b|B 
carefully examined, before any mopey is laid out; 
for reservoirs may be made almost any where^ 
but not filled with water from any plot of ground. 
Grood reservoirs may be made in inclosed ground, 

if there be n^^bowing buoofcs pr »tui»m», Aom 
whence surplus water may b^ takea in Unm pf 
c^iicess^ sufficieiit U fiU Hxm* The inside bimk^ 
tpf all leservoirs should be lin^ w#tb ^ lhi«k 
coat of stone, to preserve them &9m ixyuij by tba 
dasbiq^ of water against item, w stprivy weather. 

The deepest part of the said tunnel is about 
three bundred yards from the surface ; and the 
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centre pit^ which was sunk in a deep yalley^ front 
whence the water was drawn while executing it,, 
in one hundred and sixty yards deep, and cost 
£11^000 sinking; pumping the water from it, 
for some time, cost £50 per week. Tunnels are 
liable to so many objections^ that they ought 
to be avoided wherever it is possible. 

The inconvenience of this tuQnel is severely 
felt by the trade on the line, as vessels can only 
enter every twelve hours ; and should any little 
accident happen to retard a vessel, it will have 
to wait twelve hours before it can enter; and 
moreover, the slavery of working v^sels through 
the tunnel is much greater than working upon 
the hulks, as the men have . generally to lie on 
their backs, and paw with their feet, against the 
top^ or sides of the tunnel fox three hours and 
upwards, till they have pushed the vessel 
through, 

Mr. Outram laid the foundation of the abut- 
rnents of the locks of this canal very short to- 
wards the hill, and ftept setting them back, as 
the lock side advanced, utitil the extremity of 
the abutment at the top was, perhaps, nearly four 
feet beyond the original foundation, at the bot- 
tom ; and though he was told what the conse- 
quences would be, he rejected all admonition. 
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The next great error he committed in the 
building of these locks was the conveying of the 
water, that passed over the waste weirs at the 
head of them, through a covered channel, per- 
haps two feet deep, or upwards, close 4o the 
backing of the lock ; and as these channels were 
little better than a rubble wall for turning water, 
it got among the backing, and in some places 
forced its way through the face of the lock ; and 
when the frost came, almost rent them in pieces ; 
these miserable abutments broke off close on the 
backside of the lock, which, at last, became little 
better than a heap of rubbish, and were taken down 
in the manner I have before described. Besides, 
they jare so improperly placed, that some of the 
pools are as short as the masonry of the locks. 

The next injury done to the locks by the engi- 
neers was the improper placing of the doughs, 
isrhich have been taken out> and others put in, 
upon a better principle. 

Does not all this prove the rieees^ity of what 
I have so strongly recommended, that acting 
Committees for canals should understand the 
principle of them, before the spade is put into 
the ground ; for hgd that been the case with the 
committee of this canal, such ruinous work 
would not have been made, nor so many errors 
committed as there have been. 
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Tlid iMMness of ma acting committee for a 
ea&al is laborious^ and \irhen they eater upo& it 
entire strangers to the principle of a eaaal^ the 
difficulties they labour under are many and great^ 
aqd lifhat h still worse^ they have no means of 
getting instruction. 

If a good practical treatise had been written 
thirty years ago^ upon the principle of a canal^ 
shewing' how its works should have been exe- 
cuted^ it is not possible to conceive what it would 
have been worth to the kingdom ; as it would 
have saved a vast number of canal subscribers 
from ruin. 

This canal is little liiore thaii nineteen mil^^ 
long^ as before stated^ and yet^ if interest is al^ 
lowed on the principal while t%etviiiog, t have 
no doubt but it has cost nearly if not more tbaft 
^5^000 per mile. I^uch an expensive nurttfW 
canal as this, I think, was never hc»d of in the 
tforld before, and^ I am inclined to tikink, the 
present generation will not split upon a similar 
ro4k. 

It is well known that money doubles itself in 
less than fifteen years, and I calculate upon the 
whole estimate being spent in less than four years^ 
so that at the end. of eighteen years^ nearly 
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twice the eatimate vMmU be sunk^ mxffoAmg no 
fresh calls bad beenniafie under a sew act of 
parliameot* 

Twice the estimate \7ill be jS!366^000^ and if 
there. has been only j£ 109^000 adranced more 
than the original estimate^ it will make the ex- 
pense of executing nearly £2bj000 per mile; but 
I should think there has been more /than this sum 
advanced^ and if so, the eitimate is so much too 
low ; and if suflScient reservoirs were made, and 
those parts of the tunnel arched that appear to 
require it, and all the locks and works properly 
repaired, I am of opinion, £30,000 .would be 
inadequate for it. It is a question of great im« 
portance, whether it would be prudent to expend 
this sum upon it. If I am not mistaken, there i$ 
JESO^OOO of debt that the company wish to dis- 
charge, and which will require them to haye 
jC60,000 at Gommandi if they mean to make any 
thing of the canal. The Rochdale canal will nerw 
be amply supplied with water, and the same owmI 
be pr«f ured f&t this eonal, or the company had 
l^ten^ut it iip> and I cimsider from £lbJOOO 
to £^,000 a low estimate for that purpose. 

That the conapany have no meaM praising 
this sum of mooey^ or any thing like it, with<mt 
a fresh act of parliament is certain ; tnd the 
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clauses ^hich the mill-owoers intend to have 
inserted in the bill^ i;vou1d be the ruin of the 
undertaking; for the company had better shut it 
up than comply with those demands; but by 
proper management^ they may easily get rid of 
them. 

There is one thing which requites the com- 
pany's consideration^ before they lay out such 
a sum of money upon their works as is necessary, 
if they are to be Continued in a working state^ 
and that is the new projected canal from the river 
Dun to SheflSeld, which I understand is only 
about four miles long ; but the act is obtained 
with a view to extend it to the Chesterfield canal^ 
and then the water communication betweea 
Wakefield and London^ it is stated, will be 
as short as the turnpike road. 

That such an extension of the Sheffield branch 
will take place^ I think there is not a doubt^ 
which will prove most injurious to both the 
Huddersfield canal and the Calder and Hebble 
navigation^ and to a much greater extent than 
those companies are aware of. 

The competition among canals^ which is great 
and still increasing^ will be very injurious to 
them ; for the country will soon, in my opinion^ 
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be as much over stocked with them as it i8,with 
machinery. Rival canals are serious thitigs for 
tbe subscribers^ as they are so expensive; and 
as they increaae^ the price of land^ labour^ and 
materials increase also^ whilst the means of pay-* 
ment decrease in the same proportion^ by dividing 
the tonnage ; and the lowering of the dues fol* 
lowSji with a view tojprocur'O more tonnage. 

Fcom a careful examination of those canals^ 
as well as river navigations that pay well, it 
will be found tiiat they have, in general/ been 
executed at an easy expense ; the most striking 
instance of which in the kingdom^ I am inclined 
to thinks <s the Ayre and Calder navigation^ 
which is nearly sixty-four miles long^ and when 
first opened cost only £17,000, about one 
faundredand twelve years ago. This small sum 
ruined the subscribers, who were Dutch mer- 
chants^ and the navigation and its works were 
sold under a commission, and so became English 
property. The original shares have, for twenty 
years, paid full'iElOO per cent, and had it not been 
for an imprudent lease which the compaqy grant- 
ed to a person who had improved the navigation, 
the shares would probably have paid £130 per 
cent; but to get possession of the lease^\they 
agreed to give him £10,000 per annum, as one 
of the share holders informed me « 
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Duke of Bridgewattr' 9 Canal 



This canal is certainly one of the most extra- 
ordinary productions that was ever ^esi^ed by 
any one man, or perhaps ever will be ; and more 
especiiUly^ when it is considered, that it was exe-p 
cuted by the private fortune of an itidividual. 
His numerous and lofty warehouses, extensive 
wharfs, docks and basins, are more like the 
storehouses and convenieoees for a royal navy^ 
than auxiliaries for a eattal. 

What is still more extraordinary, ^this great 
design originated in the mind of the noble Duke^ 
and vr,M executed at a time when the principle 
of a canal was very little understood ; and so 
long as trade, commerce and agriculture remain^ 
he will live in his works, which are the best 
monument that can be designed for that purpose. 
But what was most meritorious in that great per- 
sonage, was his humanity and liberality in making 
provision for his servants, whom age or accident 
in his works had rendered unfit for service. 

Although this canal is so imieh superior to 
canals in general, yet, like all other human in- 
ventions, it has its imperfections ; for the prin* 
ciple upon which the locks at 'RtiBCorn are buiK, 
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is extremely improper. The iigudieiouft placing 

of them^ and their great ri«e^ preyent that faci- 

. lity to the trade which the public might reason- 

ablj expect^ and which it will be the interest of 

, the noble owner to afford. 

At the top of that chain of locks there are four 
combined together^ afterwards they are all single^ 
. epic^t a double one that locks down into the 
river. Those locks appear to be twelve feet rise, 
and were designed by the late Mr. Brindley^ who^ 
in combining the locks^ copied the errors of his 
predecessor Mr. Smeaton. 

I estimate a lock chamber to be 81 feet 6 inches 
long^ 15 feet wide^ 12 feet rise, and to contain 
14,670 cubic feet of water, equal to nearly 407| 
tons ; and if one vessel ascends the lock singly, 
that is, if the water is not left in the locks for a 
succeeding vessel, full 36 tons of water will be 
consumed in carrying 1 ton of goods through them 
supposing the weight of the cargo to be 45 tons ; 
but were they disposed in single locks of 8 feet 
rise, and proper basins between them six tons of 
water would be sufficient to navigate one ton of 
goods. But as the water is generally left in the 
lock chamber for the succeeding vessel, this great 
waste is in some degree prevented ; still a much 
greater portion is consumed in passing them than 
ought to be. 
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■ffla'i/dt'fa(il*'Ji'tfeV*»ii^ iWlbcks, aba feVe ^e 
-§fm. Id* Witoe, ' «ha Vhfe ¥rwny itfdari^ttfeiicfis 
^ift^M^d tikv%ii!eiTig IKH^i^ the p^^«^1tfMes. 
It was the want of due^cMMdetafiibiiHii'th^ii^i- 
'Wir, 'Undtiot^iiy ^Hgm fhfe gifmiA <6iat re- 
•^tfihia^dsfe <ftflriWtiMil>ii^ ; for l^y'«Kaii^f >fbte 
VAe'k iiftlfe, life MgVt ht^e had prdper t^ias 
'l^^Stt 'fekch 6f 'teem. 

A new range of -locks may be made without 
any loss, and if the rise of them, was ^nly 
8 feet, with4)rQper bfisins between them, not 
more than one-third the quantity ot water 
Would be required to navigate a quantify oT'ioh- 
^age, 'equal to wTiat now passes. For in the first 
'jjlkce, there woul^/be one ihird saved in the rise 
of the tbcks, and one third more tha^t is unneces- 
sanly consumed by tbeir being combined. So 
large a quantity of surplus ivater would then oe 
to be disposed of, as would ifaore thafa pay the 
interest of the money sunk in 'making the devia- 
tion ; and the less the rise ofihe locks, the greater 
would be the (^[Ciantity of disposable surplus wafer. 
That fall might b6divicie& into three equalparfe 
for three separate'mills, each having twenty-four 
feetfatl, and for "the grinding of corn, slitting 
and roiling dfir oh, o1r workfrig large forge Tjam- 
mers; for chipping and rasping dying wood, or 
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i^^,%^ T^qme gceftt Bpw^r, I tbwjc %WJ is ^oJ^ 

ter; as every article may be brought by, "^l;!^ 
and conveyed from thence to any part of the 
kingdom ^ moreoverj it ig nearly in a central 
^ittiatimi between the towns' of Liverpool and 
Mb,noheftter> A power cquaf to that which the 
^fplBs- watef would grro, could not be had by 
sfybAm for £I;50O per annum^ including interest 
of the money- {rsak-it^efeetibg the steam engine, 
and all the. r^ui^ite t^uil^i^^s. 

]^ ()n4si|st»pA Mt> Bka^bcitr hu ihoi8olema< 
"WgWfiftti <»fr ^^ oww^k ai^'a«(thft manji judici< 
W* W*«?"l(s»te. >»lh«J^ h<» bw imadc, for ibn 
^^Jk ^flc9WWfl4*iion qP tm4« (foi; vJiick tho 
gi|l?^ ^e, ipif<^ M^tfidt tQ.lwift) bespeak lum 
ifi, b§ a, n^aijL of b^infsp, I tbipfc he Qtmi^t Ui 
q^ ?ti|a|i;^«!;, tp,i};t^gt^ and. mapy i^iponarenjlQnsed 
•<Rl\ic;hi^fttra^:Q« %it wwi 8fciftHa¥WW i«d«B 
frppi, % ^offi^jlp^. l«t^ ; smi t^ th^liM theonfy. 

a 

gf^£ai|«. I ipake. no^ double 1^ TrUl! giye tli^ipj^c. 
%ft9^^PiWQfr<^' W«UlK«%li*:i>«fid;«ea4k%W^ on 
^ 09fi^^i^S) ^ aiK>99WQ^te^^. ».ft tl»P best 
gpfsibJeif^flS^pr, by?rqpjiOSing.tli«$tg»^at <*ptruc-, 
tiaa tft i^ a^ «ia)|f !i;l|a^.can^l,%.i»p^.«<wpjete. 
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This deviation would not be attended with 
any loss of time, nor in the least incommode 
the trade on the line whilst the new works were 
executing. 

The whole fall at moderate water is seventy* 
two-feet, as I was informed when at Runcorn^ 
twelye feet of which are already disposed of by 
locking down from the great basin into the river, 
Ifo that only sixty-feet remain to be divided among- 
eight locks, each seven feet six inches rise. 

I estimate the whole length of the masonry 
for a lock at one hundred and twelve feet, eight 
times this will be eight hundred and ninety-six 
feet, equal to nearly two hundred and ninety-* 
seven yards, these deducted from one thousand 
yards, the length that may be had for the locks 
and basins, leave full one hundred yards^ in 
len^h for each basin. The basins should be 
square at both ends and walled round, and should 
all be twenty-one yards wide,- which would ad- 
mit of two vessels in length being moored on 
each side, and leave a free passage to navigate 
between them ; and would prevent th^ great basin 
from being over much crowded with vessels, as' 
each pool would admit of four vessels to lie' 
without any inconvenience to the trade, and thus 
render unnecessary any farther enlargement of 
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the great basing hdwever much the trade might 
increase. If this line is judiciously laid out^ I 
think it should be in the form of a crescent after 
the first lock^ Mrith its back rather towards the' 
river, and the inside ^facing the present lockf. 
This figure I think will best comport with the 
ground anct the great basin below it, and the 
locks should be at an equal distance one from 
another, which will.requiresome extra digging 
fdri the first lock pit, and from three to four feet 
extra digging from th^ first to the second lock 
pit, and probably a small portion fironi the second 
to the third lock. If this plan is not adopted,* 
the first and second pools would be twice as long 
as they ought to be, and all the rest would be 
much too short, owing to the descent towards 
the bottom end of the line, being nearly double to 
that where it will commence. Thus the ground 
will be made to give way to the locks, and not 
the locks to the ground ; for that fatal plan, 
upon which canal locks, in general, have been 
built, has caused many of those contracted 
basins with which they so much abound 

The line should end in the upper large basin, 
and not in that through which vessels generally 
pass into the river, for at present it would save 
a lock building ; yet a convenience should be 
made, that at any future period an easy com* 
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ii^unicatipn may,bf;,ob|t^ned,;vf i^i^ %. lig^r, Idflm. 
Xhu?. m%jt j^ sftfe,, e^f^^ and exped^OHS ascentljft 

wa^te of watei;,;, ap4\y]^A* %,pJ»apiPg "i-gR^H^^ 
it b(e,tp sgg Jhf ppn^i}!^ toi).B.j|jfp, %t,"yy,Quld„b^ 
W^1<;^ t)ircm^t%8f^ lpcIi;s»,paf8,j^R4;rejj?(|8^ 
with the greatj^BJt rjjipilfwjftr.. a^ tyitjw^^, t^ 
least interraption. 

.'• I «»••.■ • I i' • * ' 

. If A; ne w itange of^loclu were madfe^ ' as{)i;ofO0edi 
an, equal quantify of ^ ionuagei ' toi Hiai wbieli^ 
isuooiv Bavigatedtbroughiiiie'piceeiil^jMl^ M«ul^ 
j}||g%ibe ptoposedf navr oiiea in oRe^-lbivth* o£ thq 
tjilme^^at i^. now i^Nadt in ascending that summit. 

> , . , • i 

This great imprpyem^nt woujd seriously affect 

- » » • • • ■ • 

the old river nayigation^ which is, sul>ject^ tp the 
iticonvenience of ept^ring thp tidpway sp, nojucj^ 
higher up the river, and above Warrington^ ha/^ 
to contend^ with^ the floods in winter apd, a 
scarcity of water in sumiper^ two gre^^t enemic^i^ 
to navigation, yet both eqpaljy unknown, to the 
lioble marquis' can;^!. 

Independent of the bene&t ajlsing. from tiae 
letting of the surplus \yater, there is not the l^st 
doubt, but the additional tonoa^go tha^ wo^l^ 
come upon the canal, would pay ample interest 
for the money that might be sunk ij^inaj^ing: the. 
proposed deviation. 
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Thfe late Duk«'8 ckoisil fa'as'a ButbUiit hii\f 'da 
liis servahts'intofiried lufe/ of'ftin «kty feifes, adtl 
if the uiicler groiind tunnels ilt W^J^stey aite ariy 
'^Wlike^hat they are duUA fo 'he, fU^ire'eah 
be no dodbt of {Kat length bf a level. 

tth riotnatfer olT siif )iriiie^ ihat'iucli stiipend*- 
oiiiB works shoula^haye paid His (jrracie so well^ as 
ah ^is coal is put into the viBssels without extra 
expense ; and moreover^ His cataal was execufea 
^dt a time wlien Tand^ labour^'^and materials were 
cheapj and ^s dues on freight were 'fixed to cor- 
fes()ond with ^e times. 

TUelCdch^le Jri^hal inHUlity^reeMile^ long, 
%^li^4iin%itWo Ib^ks, "iis befiffe'9fti«^, jet 
Hl^e is'h'V^h^liixty intles lohg With only s6vefi 
IbBcs. ^WHit a rsLBl dSE^eMfe there iMi^tbeih 

^o^dtWih. 



• . i. 



fittt -M ufrinpuiMfed 'har^' tbe ifiecilativDs in 
€amia'heaa, thi^^ekhtfr biUs-nor' dales, 'rodcs 
nor mountaina^ could iiop :Aeir .pMgrMs^ and 
"vrhether the country aflforded water to supply 
tite&i, dr 'faiiys khd mMtaXs'to f^Hhem'mih 

-aiit, an'8^Buti«e((<tO )AtkM% foir'iii the^d, 
1%^«Ai ia to fate "BH^cittt^tkr'duitts. Hn 
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Grace's canal has operated upon the minds of 
canal speculators^ much in the same manner as 
a large lottery prize does upon the. minds of the 
inhabitants of a town^ which has had the misfor* 
tune to be visited with such a calamity. 

A few years ago^ a bill was brought into the 
House^ to enable the trustees of the Duke's canal 
and the proprietors of the Leeds and Liverpool 
canal to form a junction^ by means of a canal of 
about eight miles^ between Leigh and Wigan^ 
or its neighbourhood^ with a descent of two 
locks into the Duke's. Why the bill did not pass 
into a law^ is not for me to enquire ; but should 
that communication be made^ it would give 
Mr. Bradshaw^ (whom I have not the pleasure of 
knowing) such an extensive command of inland 
navigation^ as no man in this kingdom ev^ 
possessed before ; and assisted with the profposed 
alteration of the locks at Runcorn^ wouId-MCure 
to that gentleman most of the carriage tf mer- 
chandise between Manchester and Liverpool, 
and that of the packet boat& also ; for alV'Oppo- 
sition would be fruitless. 

The benefit that would accrue to the public^ 
and the great and many advant^es that ^om; 
merce would recdve fr9m it. are not to be j^i,il- 
m^rated ; for want of water, or ^ny incwmefiff 
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ence from excess of it; contrary "winds or neap 
tides would be no more known ; as the time of 
the going and returning of vessels to and from 
Livierpool, would be as regular as that of the 
mail coach. 

Should this plan be adopted^ it would render 
coaches between Manchester and Liverpool al* 
most unnecessary ; for the packet boats would 
perform their business with equal regularity > with 
much more safety^ and be far less expensive. 
It is said that ten coaches per day go from 
Manchester to Liverpool^ and the same number 
return^ besides the mail coaches. 

This plan would save the keeping of nearly two 
hundred horses^ and I estimate the average num- 
ber of p^jsseogers at ten per coach equal to two 
hupdred per day> and take the mean of their fare 
at 6s. each^ which would produce £60 per day^ 
and £4:20 per wee^ ; and allowing the coaches to 
run fifty-two weeks^ that is all the year rounds 
they would yield . a revenue equal to ^^1^840, 
and one-fourth more I think should be added for 
the carriage of parcels, which is £5,460, making 
in all £27,300 per annum. Whether the sum 
set down for the carriage of parcels is not too 
much, I cannot say, but I think that for the 
jpassehgers too little. 
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I will now estiiQaie the average charge of those 
who may travel ia the packet boats at 4«. and 
calculate upon three fourths of those that now go 
'by the coaches going in the packet boats^ thougli 
I have no doubt^ but in a little time^ they Wfnald 
nearly all go in them ; and those that travel in 
the packets^ as well as those that navigate on the 
old river^ would be transferred to this canaL 

Though I have estimated the loss at one-^ 
third of the coach passengers for a time^ yet 
those that would be gained by the said transfer^ 
would do much more than compensate for the 
loss; and therefore I shall estimate upon two 
hundred and forty persops per day going to Liver- 
poolj and an equal number returning. 

If two hundred and forty persons per day pasa 
in the packet boats at 4$. each^ they will produce 
a revenue of £48, for the week £336, for the 
year allowing forty-eight weeks to be navi^ted 
£16^38^ and if one-fourth more be added for 
the carriage of parcels^ the sum total will be 



* Above liztiefD yeart ago, it was stated bjf a writer upon canals, 
tbat the packet boats wiikbpasBbetween-Dubirn und Miaster baveft 
fdiiUoce <^foctY-one Enfcfcib miles, pa^i tbroogh eighteen doable 
and six single locks, which tare equal to forty-two single ones ; 
but notwitbttanding this, the packet hoaU riMW S grOM IHTCim^ 
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If this communication should not be made, 
and a broad canal should be projected from Man- 
chester to Liverpool^ forty-eight to fifty feet 
^ater surface^ six feet deep^ (and I atri inclined 
to tbink^ a line might be found that would not 
requiiT a lock) with a towing path on each side ; 
and vessels going from Manchester taking the 
right hand side^ and those from Liverpool the left^ 
to prevent loss of time and inconvenience in 
Hieethig; and if nothing but cotton and the 
packet boats came upon it^ probably n6 modern 
projected canal would pay like it ; but if coal and 
fflercfhandise were carried upon it^ I think no 
eanal in Europe would equal it. 

I have stated the fare for the packets low ; yet 
if such a canal was execafed^ I have no doubt 
but the revenue arising friim them would far 
eXiCeed my highest estim»te* 



of a£i4)000r Now if »u(fh a revenue as thif eaa be railed from 
|M€)Mi bbato di«t make one trip per day; tbroo^ a rise and fell 
of about four bundred feet (for I suppose tbere is a sammit) wbat 
may ndt begone witb tbtf packet boats fliat are pr6ptfsed to pais 
on the Duke*fl caoaly aacktbat of the Leeds and Liter|>ooU ^nd 
more espe<^iafly, as the population of ibe towns of Manchester 
and Liverpool, and that ofthee^uiitry tiiroiigh which tbey may 
pass, IS so great, and their trade and commerce so very extensive, 
naving only to pass a rise of two locks, equal perhaps to twenty 
feet. With every e£fort that can be made to pats that immense 
rise and fall, it will require fall three bofiifs and tttM^« while 
passing the said tw6 locks, according to this calcalatiou, would 
OD^ require about tea minutes and » hpdf. 
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It is for the interest of the two partres to 
make the junction upon a liberal plan for the 
- public ; . as the revenue that would arise from it^ 
would far exceed their most sanguine expectations, 
and would supersede the necessity of another wa- 
ter communication ; but it may be adviseable to 
have a shprt cut from the canal at the Liverpool 
end, to make the approach to and from the cen- 
tre of jthe town as convenient as possible. This 
communication would, in my opinion, produce 
a greater revenue to the Leeds and Liverpool 
canal con^pany, than ever will be raised from the 
west end of the tunnel to Wigan, a distance of 
nearly fifty miles, upon which I should suppose 
full £400,000 (including loss of interest on the 
capital) have been expended. 

From the depredations committed upon cotton, 
when carried from Liverpool to Manchester by 
water, the cottoii dealers have been under the 
necessity of having if carried by land^ to the 
great loss and inconvenience of the trade. 
This is not to be wondered at, seeing it affords 
such an opportunity of pilfering, when ves- 
sels pass in the night frbhi Liverpool to Run- 
corn, or are detained by neap tides and want 
of water. 

But if the said short cut was made to join the 
Leeds and Liverpool canal, all the cotton might 
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a)me from Iiverp06l to Manchester by water, 
suid in less time than it now does by land, with 
one half the expense. 

I estimate upon forty thousand tons of cotton 
annuially cofhifig from Liverpool to Manchester, 
by water^ and if the dues and freight are takeft 
at 5d per ton per mile^ it will he a net average 
of 16«. per ion, equal to £33,000 per annum. 
And suppose the distance to be forty- two miles^ 
if the. dues are taken at l^d per ton per mile, a 
revenue of 4*10,500 per annum would be raised 
from the carriage of cotton only, and the carriage 
of other goods would be gi;^at. 

Ifthecptt<?n were . carried in narrow vessels, 
they might atall times (frost excepted) make a 
trip from twelve to fourteen hours, and carry 
twenty-five toiis burthen, which might be partly 
cotton, and partly other goods, as a vessel would 
nof contain this weight of cotton, unless in bales; 
but that they might carry more than usiial, I 
would recommend them to be made from eighty, 
one to eighty-twQ feet long, and add six inches 
extra to the width, and by changing th^ horses 
once, and having always two to a vessel, they 
would make atrip per day with ease,^for a horse 
would not have to travel more than seven hours 
per day ; and to say this distance cannot be tra- 
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veiled in the Unt^ 1 hnve idlowedy iiroiild be ta 
tftfts^t MFbftt daitf experience confoted. Hutiii^ 
two horses to a vessel^ would not ittcfease^ but 
rather reduce the expense of freight. ' 

Narrow veislBls wiUnatigftte neaffly omi*foiirth 
qttidter: up^^n a broad- eabal than ikfion a tiarro^ 
one^ baying Hiudi more water sur&ce Und g^eatior 
depth ; and thty will Aar^ate fiiU one-third 
quicker upon a broad ^anal than large vessels du. 

I would recommend all mercantile goods that 
pass between the twp said towns on these canals^ 
to be carried in narrow vessels ; and to prevent 
any time from being lost by two of theih passing 
a broad lock together, or by waiting one for 
another^ I would make two short side cut^ tfear 
€he broad locks^ and build two n&rro'vr locks upon 
them, and then narrow Vessels might pass singly 
withotit atny loss in time' or waste Of water, toid- 
the large vessels would pass th6 brda'd locks as 
usuaL Tfeus would a convenience he made for 
both broad and narrow vessels to pass wi^ou£ 
the least interruption^ and enable the packet 
boats to travelat tfae^ gpegd of from five to six 
miles in the hdiA, ' by diviiAing the difance 
into three stages. llie iiuifaber ' of packet 
boats that would be requitled to pa^s atld Yc!- 
pass per day, 1 should irtipptfse Vi^ild be tiro 
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each way, but three may be found necess^iry ; fpr 
they should not be made too large, and to 9.9sist 
them in sailing they should be either made of 
copper^ or sheathed with it, which would m^ke 
them move much quicker^ apd require le^p power 
to work theip. 

A Tery different arrangement should be made 
in packet boats, to suit persons of different taste 
and circumstances, by making separate diyisions 
in them, for that purpose ; as one half of them 
might be itted up in a superior style, very differ- 
ent from what tfcey are at present, and no more 
tiiiM shoidd be wasted in stopping at various phi- 
CCS than what is allowed for the coaches. 

What a vast advantage would these packet 
boats have over the coaches vnth respect to. per- 
gonal safety ; and how much more comfortably 
would the passengers be in vrinter, th^n being 
exposed to hail^ rain, frost, and snow, on the 
out- side of a coach, and to the scorching beams 
of the sun in summer ; and the luggage woqid be 
carried with much more safety, as it i^ould not 
be so injured by beihg ' kicked and tossed as it 

is in the boot of a coach. 

■ * . 

What m^es tra-velling in packet bo^t? 90 un- 
pleasant and incoiw^nient is, the great w^^ste af 
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time in stopping at so many places, and the pas- 
sengers b^ing so promiscuously mixed together ; 
for there is not that distinction made in them 
that the different gradations in society re- 
quire^ vhich prevents that social interchange of 
sentiment which, in travelling, makes time pass 
imperceptibly away. And perhaps the best way 
to remove this inconveniehce would be to finish 
two packet boats in a superior style, and have a 
stove in them in winter, and charge each passen- 
ger^ one shilling more for the fare. It ought to 
be the study of the owners of packet boats to 
make the situation of those who travd in them^ 
as near like that of their own house as passible ^ 
and there would be little difficulty in doing this^ 
if the plan was properly arranged. 

These necessary regulations and accommoda- 
tions have hitherto been too much n^lected, the 
principal cause of which has been, that tl^ re- 
venue arising from packet boats^ has been treated 
as a secondary, or accidental thing when com- 
pared with that which arises from the carriage of 
goods ; but there is a capability of making the 
revenue arising from the packet boats of the 
first consequence to the proprietors. 

Where a packet can only make part of a voyage 
in one day, being detained by natural causes. 
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the utility of travelling in them is greatly dimi- 
nished ; but the packets that would pass upon 
these canals^ would not be liable to this great 
inconyenience. 

The approach t6j and under^ as well as going 
from the bridges^ would require sinking from 
twelve to sixteen inches^ but should descend 
gradually both ways toward the bridge*; and the 
towing path under it should be sunk as above^ 
to prevent misfortunes when passing so quickly 
under it^ yet the towing path should then be as 
free from water as it is now. 

A new system of designings executing^ and 
conducting canals^ as well as for that of packet ^ 
boats^ is sure^ ere long^ to take placed* and who 
is so proper to take the lead in this great work 
as Mr. Bradshaw ? 

Estimate of Capital required^ and of the 
annual Expense of four Packet Boats. 

1 calculate the average weight of twelve per- 
sons at one ton^ and that a packet boat will com- 
fortably iiccommodate one hundred and twenty 
persons in the inside^ * which will be ten toas^ their 
lu^a^ and parcels two^ making in all twelve 

r ' ■ I I III .11 ■ < ■ ■ -i—i H I IK I II - 1 i. ...» I I 

* Thftt tiiif calculation if under-rated will appear from the 
fact. that» a packet, worked by steam and acconnnodating four 
hundred passengers, with many heayy packages^ pasiei regularly 
between Hull and GaiDsborough. 

U 
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Capital 



tcmn ; n^t equal to half a boat load. Afi ib^ packet 
bo^its will be freighted so ligbt^ there can be no 
doubt qf their travelling at the speed I have sta- 
ted. I estimate only on 48 weeks in the year to 
navigate, but allow wages for 52. 

The weight of the cargoes of the four packet 
boats will be 48 tons per day^ the length thej 
will navigate 43 miles^ and the dues at l^^I per 
ton per mile, £1212$; per week <£88 4«; and 
per year £4,233 125. 

Topciage a§ above, 
Building fi?e packet boats, \ ^, -.^ 
^350 per, ^^1,750 

Twenty.foar horses requir- If 

fd, but ^ill allpw 36, > ^1,260 

£35 per, 3 

Harness for 24 horses, £5 per, £ 120 
building four stables for \ j, , «^. 

the horses, 4iOO per, J * *>*'^ 
Fourmen's wages for taking 1 

care of the horses, 28f per j 
Twelve boy's wages for ri-T 

dJDg the horses, 16; per, J 
Shoeing the horsies, candles, &c* ' 
Farrier's bill, 
Saddler's bill, 

Porter's wages, each iis per, 
Wa^es qf 4 persons attend- 1 

ing the packet boats, to l 

ueceiireinoaey, ftj^ per, J 
Unforeseen contii^gfiQces, v . 





£. 


t. 


if. 
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1,233 


12 





interest 
8 pr. ct. 
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K«t iiic««* 18,809 2 
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'^20,229 
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I hare estimated nothing for out^tide passen- 
gers ; they probably would be equal to forty each 
packet^ being one-third the number of the inside 
passengers, and if these were only charged 2s 6d 
per, it would produce £6,720 per annum. It 
may be said, that if such a number were added io 
a packet it would retard the speed, but this ob 
jection may easily be removed by an additional 
hor«e, which would increase the speed ; for the 
addition of forty persons would only make the 
whole cargo equal to about fifteen tons burthen, 
which would be five tons for one horse; but 
daily experience proves, that upon many narrow 
canals twenty t^ twenty-two tons are drawn by 
one bcHrse, which travels two and a half miles in 
the hour But I should prefer having six packets, 
one eaoh Way fo^ the labouring class and heavy 
pilrceU ; atfd have no doubt, if a thoroughfare ca- 
nal between the said towns was made convenient 
for packet boats, and a proper system for the ma- 
nagement of them adopted, that six packet boats 
wciuld produce a net revenue of £20,000 per 
annum. I have allowed ample wages for the 
setvaatsy that the passengers may not be called 
upon to give any thing, eiceept for tfa^ carriage 
of luggage to and from the boat. 

See furtlier obsenrations on the above canal, page 4ldl» 

. LANCASTER CANAL. 
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LANCASTER CANAL, 

This caDal is one of the mo^t extraordinarj 
productions that ever was exhibited to public 
view, whether we consider the laying it out, the 
estimate for executing, or the quantity of ton* 
nagej supposed to be upon it ; and if the multi- 
tude of errors that have been committed will not 
make sipscribers more cautious hereafter in 
chusing a line of canal^ it will shew that the;^ 
are not capable of being improved by the errors 
and misfortunes of others. 

This canal is a broad one^ about eighty-one 
miles long, including the branches ; fifty-six on 
the south of the Lune, with the proposed branch 
to Chorley> and about twenty-five on the 
north of that river, leading to Kendal ; the sue-- 
yey and estimate were made by Mr. Rennie^ 
The estimate for executing the whole line and 
branches was £372,777, but the engineer in- 
formed the committee, that he had ipade it upoa 
so liberal a scale, that there would be a surplus 
of £70,000 for the part south of the Jjme, whea 
all the works were completed ; the estimate for 
which was £316,860 9s. equal to 85 per cent 
for that part, agreeably to the act; the re* 
maiipder of 1 5 per cent was to finish the north 
^ide pf the river to Kendal. It would have beea 
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% fortunate circumstance for the subscribers to 
this canal^ if the engineer had surveyed the coun- 
try with more attention ; for if he had carefully 
ei^mined the great advantages vrhich would have 
attended the making this canal narrow^ and that 
the communication v«^ith the Duke of Bridge- 
water's canal^ might have been made so much 
more easy than by the line he laid down, (whicli 
was extremely inconvenient, and. insupportable 
with regard to expense, by having to lift the 
water so high to supply the summit) he must have 
been convinced, that not only the level, but the 
principle of the canal was wrong. 

Had this canal been made a narrow one, the 

saving to the subscribers (according to the diffisr- 

ence in expense, calculated by the same engineer^' 

in making the Rochdale canal narrow) woyld 

have been full £176,942, without including the 

extension ; and if ever there was one canal in the 

kingdom rather than another that should have 

been made narrow, it was certainly that of the 

{iancaster for two reasons; Ist. as nearly all 

the tonnage will be lime, coal, and slate, a nar- 

jrow canal would have been much more proper 

for ihe carriage of these articles than a broad one; 

@d. . as this canal communicates with no other^ 

the expense of unloading goods could furnish np 

plea for making it ^ brpad canal. 
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Butt pethtips it wHl be saifl, though iht pkn 
tSt thh catial was not at flrrf Itiid dowii to join 
Mf other, yet it Wasalw^i th^ cefrftfjanj^'ft iiiten- 
ft'oti to ttiske a communication with the Duke of 
llfidgeftrat^t's ctfftal, and by that means with the 
S(ftflbtdshite canal^ and atW the soirthern parts of 
ftrfe kingdom. That this was the compuny's in- 
tention in the outset 6f the business I think there 
tkh be no dotibt, and is the strongest feasoii why 
fbh Cafnal should have been made nai^row ; fof* if 
ever it is made to communicate with his Gfacc'S 
canal^ goods must be unloaded when thej enter 
upon the Staffordshire canal. 

If this canal and the proposed extension bad 
been made narrow, it wduld have saved the com* 
pany n^arlj £200,000, lind gdods woriW the^ 
ba^e gone frcta Kendall, and thit part of th* 
country, foil twd hundred miles without unload- 
ing ; but By its being made a broad canal, thfef 
must new be unloaded about midway; and a}i 
goods going from south to north will, ite cwifi6- 
qnence, be sttbject to the same inconventcnee. 

Suppose the low lints that has been ttt»«d Hi 
hid been taken at th^ fe«t, and the ftonal rojUfe 
tiirtow, goods might Ime g6m to Wigam, cfr 
Worsley, and MfincJhest^r, by Ws Grsce^* c«na». 
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OX to I^jyerpopl withoujt ualod4iag^ or >v43tia|{ 
any ^xtn quantity of yr^t^T in Ipcjcage ; aiid gtiil 
thp ¥ii.i3i|il from Wi^n tp Worslcy .oiig^t Jwiv? 
been ma4e a broi^d pne ; fpr pptbiog would Jhfi^e 
been riE^pired b^t making a short si4e cut^ fp4 ^ 
narrow Ipcjc near each b^oad one^ and I t)d^ 
not mor^ than four would have been r^quir^ 
9jb4 tben ii^rrow vessels might b^ve gone ^ ^ 
the before ipf^ntioAed plp-ces vithoii^ fmy iacpAr 
veni^nce. }f the cojumittee of this eaaal woi^l^ 
seri9M/s|y reflept upon t^fi errors thiey have b^eej^ 
1(b4 into, and tbe prpdi^ipw? wms of 0^91^7 tM 
have b^^n wasted^ I tbiofc tb^y lyill be cpnvivcf^^ 
that tb^ s^Yiagby ^ nigirrow paojil ^oyld not have 
bffii) lessi tbi^a whgt I bav§ 9t9^^* 

It is, woftby of rennark, that th^ engineer's estL- 
mate> if I am not mistaken^ wf^ ^b^Mt j£]ib>QOO 
for crossing the Lune valley^ and for crossing 
tbe Jlibbl§yfi.Ikyi^b^UtiB60iQ09; butcxpijfieicc 
b»l Jftove^ tbfl lali^cy pf thfi fg^m^f Q9tma^ 
for it if p#^ IPgrt^in, itfea^; wpssiflg tbp hm^j h« 
cost iiff^ 4£^>Q0O> Wt imclMding tli<e Ipss of in, 
terest on the capital^ and it is the opinion of spme 
l^hl^^^tRM^iSi !th|^t^?fp^sjng the Ribble will <50st 
tl^lpthe ^iim^M^, f4f it is^iejirthre^tiBaps^ 
broad m the JUlop vailley, aii4 about tpn %| 
de^er; sothat cro^^^i^g the two vallies, tbpugb 



not a mile and half in breadth^ is estioiated at 
JSMOfiOO. I estimate on eight years being* 
sp&d in crossing the Ribble valley^ i^hich is 
allowing much less time than has been spent 
in crossing the Lui^e valley, in proportion to 
the difference in the width and depth of them ; 
four years interest on the capital for crossing the 
Ribble^ and eighteen months interest on the 
capital for crossing the Lune. Four years into* 
^est on £180,000 is £36,000, and eighteen 
months interest on £60,000 is £4,500, making 
in all £40,500, which added to the principal^ 
makes the whole expense equal to £280,500, and 
for less than this sum, I am certain the two Tal- 
lies will not be crossed ; but if the work in the 
latter be executed in the same manner as in the 
former, I am confident they will not be finished 
for any such sum. 

Cros^ng the Ribble at Preston has, by most 
professional men that have seen it, been looked 
upon as one of the most wild, extravagant, and 
undigested schemes that ever was designed' 

I think no man of experience and deliberation 
would ever propose to cross only two vallies at 
the expense I have just mentioned, or even one 
half of it ; because no scheme of this kind can 



he^T 4adi an insupportable burthen^ Wthouf 
h^ing very injuriouli^ if not ruinous to the under^ 
taking'; especially \rhen, by a judicious deviatit)n 
of the line, the greatest part of this unparalleled 
expense might have been avoided^ and the canal 
much better supplied with water- 

Every one may not perhaps know, that when 
the act was applied for, one of the members in 
the comnjittee of the house of <^ommons re- 
probated the fallacy of the estimate in question, 
and shewed the inutility of the scheme through- 
out; and time has fully proved what he theii 
advanced. 

The engineer estimated^ that ^^0,000 tons wduld 
be annually carried upon this canal, and that 
the expense of lifting the water would be <£ 1,700 
per annum, which is equal to sinking a capital 
of £34,000 ; but if the expense of erecting steam 
engines^ and putting down the pumps, driving a 
tunnel from the Ribble to convey the water past the 
last lock in the ascent, sinking pits for the engines. 
Wear, tear, coal and wages for the engines, which 
inust have been worked day and night in dry sea- 
sons, be taken into the account, this estimate for 
lifting water; will be found as fallacious as that for 
executing the canal, being only about one4hird of 
what it will cost ; however, I will only estimate 

X 
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k at ^,000 {mr annum, «i}ual to SMP^iof* «. G«pi« 
tal of £80,000 ; but this sura would have b^e* 
found vary deficient for rwing lockage water for 
the tonnage he eatiinated upon. 

Here is a new phenomenon in the history of 
canals. From Preston^ to where the canal has 
for some time remained stationary^ is a fine level 
country, very friendly to a line of canal, crossing 
the Lune excepted, a distance of near forty miles^ 
in which there is no lock, and many principal 
feeders are taken in to supply it with water; 
but notwithstanding this, when it was open- 
ed, the committee soon found that it could not 
be -Davigated without a better supply of wa- 
ter, for tbejr were under the neoessity ef 
makiQg a cut a.nd ttunnel from the RilMe to the 
head of tjhe ^mial^ .and erecting a fifty faorsQ 
engJiBD, tn {Kisip ike .waier in dry seasons ; and 
ilie.fmmn whn takes care iof it iafiar mad me, Hmt 
tt wasipvsiia fgtmt diSbsxAtf he cauid maintani a 
fr0p^iAeftti xifiwaiBriaftibe eaaaL I iBttmata 
the vexpense of erectnig tibe fMgiiie, ;ind es&y 
ether /espense, ibidifldittg w^rtwd^teiir, «m1 ai^ 
xi«g«, (Ofual to. ^iaUittg a capHftl.^ £L5,000^ 
wbicb xKldsd Ae <iQ8A,660 befi>iie stated, wmild 
make ffhe "Wkok ^eiopenie lef supplying iks oeiial 
wi& waiter amomit Jto :d&8d>y0O* 
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OW»ioiBg tiie^act.iwhkli was »tt»iid«d withgreat 
•fipontimi and beaty expense, and afterwardB get- 
tmg firesb fwwers to alter and amend the line, 
and toi-reet tome of the many errors tiint had beea 
Committed in lajing it out, and tor raising more 
money, I estimate at ^13,000, though I thidt 
it is tuvKh under rated, making in al» £3Si,000. 
So far frotli the engineer ftaving a surplm of 
£90)000, After finishing the works on the* south 
side the Lutie, his whole estimate, including the 
pretended siicphi^, would not have executed the 
line across the two vailies, supplied it with water^ 
and allowed interest on the capital while exe* 
cuting. 

The vessels are intended to carry fifty tons 
burthen, and I estimate a lock chamber to be 
seventy-six feel long, fifteen feet six inches wide, 
and ten feet rise, which will contain full three 
hundred and twenty-seven tons of water, and 
require six and a half tons of tockage water 
to navigate one ton of goods through a single 
lock J but not less than two locks full of water 
will be. spent in carrying a vessel through that 
chain of locks, admitting both them and the 
doughs to be in the best condition. 

In iwytwequence of tfce runs from Ifee gatei^ and 
the doughs, and the upper gates not being shut in 
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time before those of the lower gates ^re dristwa^ 
two locks fill I of water wilt be found necessary to 
carry a vessel through^ including waste^ by leak--^ 
age; soakage^ and evaporation^ even with leav- 
ing the water occasionally in the lock chamber 
for the succeeding vessel. According to this 
statement^ thirteen tons of water will be spent in 
carrying one ton of goods through those locks> 
and then there is the allowance to make for the 
coal and other vessels that will return empty^ 
and the njumber of these will be greats as little 
lime will cross the Ribble after the Leeds and 
Liverpool canal is finished^ supposing that of 
the Lancaster to be finished. 

r . . <- 

f 

I 

The coal vessels from Garstang and Preston 
would generally return empty ; and that the waste 
of welter occasioned by it may not be oyer rated, 
I will take the average at only two tons^ making 
jn all fifteen tons that would be cpnsumed in car- 
rying every ton of goods that passed thosQ locks. 
The rise of the locks might be reduced two feet, 
which would require less lockage water; but it 
is a matter of doubt, whether for that situation 
such a plan >vould be adviseable^ still that would 
pot make the popsumption much less than what 
I have stated^ owing to the vast number of pinpty 
j^e^sels that would pass them. 
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I estimate upon forty-two weeks in the year to 
navigate^ equal to two hundred and^fifty*two 
days^ which would require 1 IdOj- tons per day 
to pass on the line^ according to the engineer's 
estimate of the quantity of tonnage^ and if these 
are multiplied by 15^ the supposed number of 
tons of water that will be required to be lifted 
per day for every ton of goods^ the product will 
be 17,85^, per week 107JI5, and per year 
4^498,830 tons. 

Admitting the coal to cost 6s per ton when 
laid down at the engines^ I will thank the engi- 
neer to shew how he could raise this quantity of 
water, including every expense^ for £6,000 per 
annum. I have entered more fully into these 
calculations, to guard canal subscribers from 
being misled and imposed upon by such plans, 
surveys, and estimates. 

Let any reflecting man, that understands any 
thing about a canal, place himself at or near 
Redbum*brook, and view the proposed line of 
canal across the Ribble, and he will almost 
3hudder at the proposal of such a wild romantic 
scheme, as crossing that valley by an aqueduct, 
and pumping water for that immense rise. There 
U but one excuse can be made for the engineer's 
proposal to pass that valley, which is want of 

A 
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•3^)erieiiGe aflid knowledfje df the fnnaiple of a 
eamtl, tihe e]fi»peB9e that attends the executiaa q£ 
thifin^ and the qiiaatity ef water saquii^d to supn 
f\y tbenij when he Buub that survey alid estimateji 
whkfa was nearly at Ae tirae he sinveji^ tha 
Rochdale canu^* 

In a committee of the house of commons sit- 
ting upon the RoehdaJe canal bill^ the engiaeerj 
in his cross examination^ admitted that he neves 
had executed a mile of canal^ or built a single 
leek^ and this maj^ in a great liaeasure^ account 
for his extraordinary surreys and estimates a4 
that time. 

Had Bot that valley been crossed by a railway^t 
the canal must have been ruined ; and I appre^ 
hendj the commmittee and the head clerk have 
not forgot who proposed the plan^ and made 
the estimate gratis. 

The eof^tKsei estimated upon an immeme ton- 
nage pt Mme for the. country on the s^nith side 
tite RiblAe ; but that thicr eisftmate was as^ vision- 
wrjf as his others a few observations wiH shew. 
The) jj^kne firool whence the best lime comes on 
the north side the Lane to Ptesftm^ ts^ nenrly 40 
Diiles^ and from Breston to Mr. Hatlef's iMise^ 
where the LetdB and Livcffpoo^ audi Laneaster 
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eaaals eotfie nearly close together^ is siiboid; sit 
miles, making in all nearly ferfcf-six miks ; htit 
iSrom Rain-hall lime rock^ hy 4iie Leeds and Li- 
Nmpo0\ C9»si\, toihe said iionsB, is oidy alunit 
tbirty-^eigj^ iniles. 

The cofij Iq bnni the lime no^h jo£ the ^Ifun^ 
must be carried lorty-six or lojriy^ght Aukrf tgr 
water, or from t0» to iiear twelve miks by lao^ 
but 1^6 coal % bur^ng the Ua\e ajt B^iaJiail^^ 
got within |t few roilea pf thegilace^ as iji^^ountiy 
from Colne to Burnley is all full of x^v^^ ;^i^ ^ 
the Leeds and Liverpool canal company get their 
iime at mwSb less expense "than 4liat wbich is 
burned worth of 4he Lune, fliey can afford to cany 
it much ^rheaper^ haVn^ no water to lift. 

Hence U appears^ that when the Leeds and 
Lirti^erf o0l ^^aaal as fiaisfaed, the lime from Rain- 
fall! may *e «old^ on the «ou{h side the TRibblc, 
nea/ 1$ per eeni cheaper than that by the Lan- 
easter C9|iiil> (fsuppoeing ihe Lancaster canal to 
haise been ^nisbed) and 'abont 7 percent, dheaper 
in iPfe8|ton ^isathet ; bfrt it wiH n^ be the case 
Ba«^ as it ^ivii^l fgaL^ife to 'go ^ the railway. Here 
then is an end of the visionary estimate of reve- 
nue^ supposed to arise from the carriage of ^ime 
fpj the country on 4the south side the JUbble. 
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But the public curiosity will still be muell 
^nore excited, when I inform them, that there is 
a sufficiency of good lime a few miles from Pres- 
ton, that would supply the country on the south 
side of the Ribble for a thousand years ; for I 
have surveyed that part of the country where 
the iime-stohe is got, at the request of a certain 
nobleman, who has large estates in thatneighbour- 
Iiood, and when going from Preston to the lime 
rock, not more than a mile from the town, I met 
sixdr seven carts loaded with lime^ and soon after 
four or five more. 

Surely there never was such inlattiationas thtr 
before ; to make a canal at such an enormous ex* 
pense, and pump the water. for ceri'ying lime 
near forty miles, for Preston and that neigh- 
bourhood, and yet have such abundance of it 
\Fithin a few miles of the to^n ; (exactly similar 
to the canal Mr. Chapman designed for supply- 
ing the country on the north side of the Tyne 
with lime) what is still more surprising^ . if any 
thing can be, is, that this caual runs ih6 dis- 
tance the lime is carried for Prerton . parallel 
with the sea coast, and in many places not far 
from it. 

The carriage of lime was the grand pillar 
that supported the mighty fabric, but beholds 
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it IS falleriV and alf tlie engineer's' pompous €sti- 
mates of reyeniie to arise from tne* carriage of if, 
"are buried in the rubHislv, 



If the carnage of limp i)j the Lancaster canal 
be cut' off from the lands soiifh of the Ribble by 
the Leeds and Liverpool canal, it itiust greatly 
Increase the price of coal at Prestdb, Garstan^, 
Lancaster, and Kendal^ by the vessels north of 
* the' Ribble goiiig empty One way, aiid the wag- 
gons On the rkiltr^y south of the' Ribble being ia 
the same situation*. . ♦ , 

■ •■•p . >• 

A Very little attention \^a8 W^uifid'to havB 
satisfied the engineer^ that his esliniate of revenue 
to arise from the carriage' of limie wa^ witboift 
foundation; for there tan be A o doubt of hfs 
having the plan 6f the Leedi and Liverpool 
canal/ with the Rain*hali liniie ro'ck marked 
upon it^ and also- the distance from thence io the 
i^aid Mr. Hailey's house; and he 'might easily 
have got the price of the limie at both those 
•places, for he must have the distance from th« 
Time rock 6n* the liortfr of the Liine' to the said 
house marked upon his own plan; arid yet, with 
all' this plkfn iiifbrmation before him, he nfade 
tfiit fictitious estitiiate of Idi^ if ©venue to arise 
from tHe carrfige bf '^Hme.' ' -^ ' . : ■ -^ 

Y 
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An^ ^M it. not eq[aally plain/ tint the greA 
^avenue the eng^neet calctdtted upon to anie 
from the carritge of coal would be nearly aa 
iriaionarjr as that for the carriage of lime, as thejr 
niust in a g;ref t tueas^re^ stand or faH togethw ; 
for if the carria^ of lime be lost for the 
conntiy south of the Ribble^ it will greatly in* 
(rease the pijce of cool bj the vesieb goings 
' empty fos it. 

But as the demand for coal was supposed to 
be so great for Ptreston^ Gaxstang^ Lancaster^ and 
Kendal^ and its vicinity^ the engineer and the 
committee for this canat^ began to be appre- 
hensive (or at least they pretended to be so) 
that the coal mines on the south of the Ribble 
might be exhausted ; more especially as the two 
canals run parallel to each other for seven miles, 
and at different places very near each other; 
Bfid a^ the L^eds and Lirerpool canal was 
likely to take a large quantity of coal from the 
same mines as the I^tncaster, canal, it was judged 
necessary to throw out the bill for tl|e deviation 
pf tlje Leeds and Iiivfirpool line^ and petitions 
ware presented, for that pni;pose ; the engineer 
appeared to support the aIIqgttioi|s>. and tp prov«» 
tiiat if the said bill was ji^mitted to ^ass iM9f it 
law^ the coal minesi, where the said «aim^ ma 
parallel, would soon be. exb»«iat(4* 
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" The ^niHdft of ffie hiti anti^^iptteff Ihe liatere 
^^fae d%nteer'8 evidence t)dfore he gate it, tui 
the timp in 'wbieh he "vras ciuigfat was nlioirt juflt* 
^idusly batted. The first querticm yn», what 
WM the average thickneM <tf the tariotif coat 
mines iq Ihfit part pf the cofi^try w}|^i« the ^0 
canals .ran parallel, viAieh vritness stated ta be 
about forty-two feet ; aad in this he WM cerrocl-^ 
The second, question vim, what n^t be the 
9.vmt^ iifsiKim b^twecaot ihe Iw^fMralM ««|ali 

jit,tpbeiiirQeiq9artM8oCAi«|ii«- r - I .. j 
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The counsel then asked the i^itness, if 
double ihe quantity qf coal estimated to be car- 
ried by th^ Lancaster cani^I were added tpthe 
large quantity proposed to \>e, taken by tpe Leeds 
and Liverpool canal, wh^t number of vears woi(ld 
bc^rebuiced to get the coal that lay. bet ween the 
iwa said 4;anal3 ? The witness said, he was not 
premre4 togiy^ tba^ inforniation, as i^ dependefl 
upon calcula^on , . 

Jjoriti^f^ wKo ^as ^airman' <>f the eommit- 

tee, Qrderipd the witness to withdraw into another 

^pom, i6 make bis calculations, and rnform the 

^(Hnmittee vvhat time would' be ' required to gei 

ihe fAad! q^uantify- of coal,' which m did, apd 



•^jiJ09)^tiiD«,relu[ned, ,^iL said^r tp His grpat 
4^ri$ej ,be found it yfo^i\^^^f.A^e fpiJ^ tiioi)»f^n^ 
t^oliui^ecLj^aff; .j[9 this Lor<l perbj repUe^v 
wiUj- a ,|fflile^ , Mf- . Repnic,:-: it is ^^uiie^^oag^ 
^i^ongh,ff\tf .c©pl-;piipe.Jo last. . .^^t, 

The qiiaiitity'iirtiiJrinAge estimated' td'ljean- 
niialty cai'rieJ lijirtn the Lancaster ianal, was 
SbO'.dOd'tbnX'as t'tti've'beforeobsei'ved:''" ' ' ^ 

■■;;> - , •■it- J..,; // ,■-::.■ ■■■'■ . l:<. /- , .TC 

■ ' Ifthe iVw^go 'of tbe -diies id taken A* )|^'per 

{Ai per<n}Ue, '<he'dueisfbr-tliecBri^a^e«P«De tii^ 

df go«d* tb«< «ltf^ leagth i|ftbe>1bi4! vi<6uttf)bfr 

]0> 1^. but I wilt ^ly^e^Ml'-tbem^lOs; '^d 

e e«tiiimted upon was to pass, on 

,' it would produce a revehue of 

anniiTTi ,- biita's that woUld not'tje 

ill tak^ ifae average leiigth'at one 

oie, ■ii'hich I c'onctiiye io'iiS a iair 

e principal toiinage witr'always'tie. 

coal"; and'ihefe Is do doubt but it wilT" oii'tlie!. 

averagej 'pass iiiore llian one-half tUc lengtfe of 

(he liu'fe'; l>uf inore espe<;ially; ' is Xiaht^Ssi^' it 

nearly half the length of tbe line^ from ' tbe "cokt 

mi^tfi aqd Kead^^ at p^e£xlrfmity n{^.,y .^ 

Hairt^s ^bove revenue .will be \£J:5l^^ j^r 
?^pnqm, a^d if t^ie quantity of toniiage the en^- 
jf(^s «9tinw^e4 Hpop, ,y^as to pt^jOnly 9Bfe;Mf 



ij^e lefigth of .(he jbe, ajad 4ake il|e^t<^^ash|iev 

•'?/.. »*''■■'■ ''■»'<'* " . JT ' »■ •• •- 

fore stated, toe same as those fpr the Leeds and 

Liverpool canal^ they ^wpuld have paid pflT the 

x^: ,<^) ■ .*:>:> i-« . '^ f i).;'. • ..J '^ r *:» >-.. . 

whole sum. estimated to finish the canal. ,apd,the 
supposecr surpnis in little more than five years/ 
but I will call it six years. Suppose the whole 
qf tjne d\^p» werqi,ak^ at.oiily. 14 per mUe^ iwhich 
& ptObalM lower fhtin for jgiy banal in Lancashire; 
tiieduesiwould then produce £50^000 per annum^ 
aJoiwQutd pay off the sum in less than cigHt years. 

' ' It clth^fie no matter of Itfl^rise; thttttlie pub- 
lie ^mi^-ffapuld h^vt^b&miso much iaflamed with 
ea^al speculations, when such visiopan^ estimates 
as these wera credited : and caused, maQV, rWhil 
M^ere det^rmin^d to become canal subscribersj * 
chearfully rto subn^it to sleep in barns and stables, 
'fvhen beds could not be procured at the pubUc 
^ouscf^ wh^e me^^^^ 
soriptipns for nqwly projected canats. r 

It is not possible to describe the injury such 
estimates have done to tfi(f public,' for greai'num- 

«jt»sCsril}Bp^ t^ltcii.gen€»a^j(y,.thfrth^vftttyffi^^^ 
^Ofliut^a^itfee wb3criy^#)ti:^ #«mMy 

pf^gy^^jcrifjpiaidep ladies a;9d W|dQws^ [>vl^Qjl)94 
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" To Ib^w the taHacy of ttie eitimate^ 1 wil|( 
itftf e tiie amottht of the revenue arising ifrom the 
^uet !of the Lee^s and 'liverpool canal for the 
year Vll9i, which was a Yenr go^di year for 
trade. 

tbt* (MaI ^tblh for %h<» Tbi^slNre sAl< ' ' ISStO 9 f 

O^tor ^itfo PR U»e A.Aiianhini v4e, 13^904 11 8 

Ditto ditib DoocUs naTicaUon/8d8Q 15 9 

Sktlo . flttt* : Pac&f ibo«ts^^ n 449 1 

eotf« (fts.. • r ' • '. • '910 4 9 

99,683 8 
:!:-v !. , ...v 'ir4rhicoae>' • ttf<»ij399'*9id 

'^ ^1 ^'iti niDt qtiit^ (iettain i^hat number of milea 
gdods '^We Carried upon the canafand naviga- 
tion i^b'mse'thU' revenue^ Ibiii I thinK not less 
tiban one hundred and Iten : and if this'be rae factl 
the' aVerage of the tolls per mile is oiitjr about 
£^^,^ aiiid yet there is an immeiise quantity of 
coal exported ' from Uve'rjpool^ '' besides^ wha'i the 
town consumes, which is carried upon this canal 
and the Douglas navigajtion. 

tUbStaitia mitkhfiMt^tAt^ aMT^^WliiUltilfiklg 
t<Niaag« 4^ ^fte lA^cafshn^ sid^/'tlnd HJl^'iioIb 
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aage vrhick the eogineef cajcukted ispon^ would 
pxojpc^ a . revejiue &0111 only ^igktyhQoe milef> 
(and th^ tplls aie. taken nuch below par^) of 
j£d(^OOQ per aiinum. I now leave the wbacsiber 
^0 ^^'^S^ ^^^^ qcedit iboiild be pne^ to. siieb w 
csstiwate. ^ 

Thv I tbiiA pcoTet ^«dmt, I ofaief<fed wfae* I 
ftfsi ftrtoot/ timt tiie laaea^ter coiiol aAiids 
iaukiy wcfol kmomi to bothdnial eiigHifei$i«id 
CBmal flubforibem ; aod ii isr ob accoimt lof Hnt 
latibf tiiotfl &iiTe made ad man/' obierralaoBa 
cqMi^tihis adheme, sfid &Mn the lake of sonioof 
nf fislendif ,who hate* hid the^iuafortiiheito he 
inToWed in it : Ist, To canal eOgineeii^ fer it 
o^hi to be a warning to all how they lay out 
and recommend a line, of canal; and' in what 
manner they make their estimate for ezecutii^ 
it ; bat particular^ where it will be attended 
vrith rach an insupportable expense as that of 
the Lancaster canal. 2d. It affords a great deal 
of useful information for the subscribers to it; 
though it must be acknowledged, it is veiy dearly 
bought^ for such an epmple as tfais^ oughjt to 
ipal^e all subscribers extreipely c^utipu9 how Ihey 
proceed^ in making parallel canals to pass through 
a country; fpr where ever ti^is happenSj. it k 
almost certain that one. of them wil) fall, a mQxir 
fice to the other. 
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Hlid the engineer toM the subscribers at first, 

what would be the fatal consequenc^ of this' canal 

running parallel wilh the Leeds and tiverpool 

canal/ and with the sea coast also; and that it 

''would not supply the lands on the south side the 

Ribble with lime, as was expected, on account 

1o£ the said canal ; .and had he giVea them: a true 

« cMatiemeiitof the expense, and a National ^sti^tale 

of the probable quantity •ef tonnage;' most likely 

"the tpade would * ntket h$xe . beett ipnt intofithe 

'ground ; ibut whether giving this liddbf ptaiii, 

.usd^l* information, i»iiny piurt of^ie en^neer's 

creedv I leave the sd]iscribers to ju^ge hy im 

estimates. ^^ ^ s t ■ ; 
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Does not this also.$hew,' that carrying a level 
through a country, has little to do .^ith making 
a proper survey and estiihate, and laying out a 
line of canal and its works with discjeiion ? To 
find a kyel is the most trifling thing a canal 
engineer has to do, and yet, in their estimation, 
it is almost everything. ' 

Had this canal been finished according to the 
parliamentary line, t^e interest allowed while 
the works were executing, and every expense 
included ; all the money sunk in erecting 
«team engines, and their annual expense esti- 
mated as 30 much capital sunk, it is probable, it 



would ha'fe to^ hearfy a lAiP^il isUiWig, dl!^ 
the o^i^*fial 1»uteCi^{i(m ^vwAd* nc^r ha^e ^ii^ 
one fartfaing. mteriit, not do I ihUik Hie ad- 
vanced loan woi^lii eVefi! liave paid 3 p^if ceot. 

K IraiEJ beeftf'd maffW (tf'diipute lM!f#een eanal 
elig^aeievi^ and obiter prdfilsstonf^l ttiivi, WFiMhter 
cMBSfDj^ th^ RibtA^ tipMi lh« eogiiiieefd pliiir, 
C^feh'^miM hkvc? *e^uiifetf thifee stet^ttt engiact/ 
vii. «Ae^1ifliteg^ttt«lNr»ter fi(^oiA-8reB{gl^eV leiislv 
^M* two fidbi^ for Mknb^ it fT(An the HiVbfe, for 
t6«^ ctudntk;f re^iiiMd i^votaM^Ifa^^e he^n tM> ttnilt 
to lift by oncf diigki^ iiea% 6)ti« hMfdr^;^a!f<iB)br 
making eight thousand three hundred and sixty 
yards of crooked tunnel at Ked-moss^ equal to 
nearly fiye mj^s ^ong, which the engineer pro- 
posed^ as I was informed^ was the more wild^ 
extravagant and impolitic ; and some have giyeo 
it as theif 6pmion^ that crossing the itifible by 
an ai^uei^uct^' was the more irration&f plan ; but 
ttfe gi'eatest part have thought, that ' of the 
tW plans, the crooked tutoh^f was I3ie more 
absurd. 

I 68limi^te;the maki^ i&at crocked tunnel (9 
thing quite new io^ the hifttory of caHals) at Jg^l 
pe^ yard>. equal to £175,560, to whioh adtt 
j653,868, beijDg six'year^ interest 6ik the capita), 
su^posinjg. it. toi be exe«iutedf in twelve yea^rs; ib^ 



amount will be £239.428. I think it is now 
GJeaF^ that finishing the Lancaster canal and 
the crooked tunnel^ upon the engineer's plan^ 
would have cost full £1,100;000. 

It is difficult to say^ which of these plans was 
the most unworthy of public notice; but what 
ha& often surprised me much more than the engi- 
neer prosing thei|fij was, that there should })e 
men^ so extremely weak^and credulous^ as to 
subscribe for the execution of either of them ; and 
t^at those who had got fortunes by penccj should 
thus tbr.ow them away by thousands; 



Rennet and Avon Canal. 



The Kennet.and Avon canal is a broad ..one^ 
about sixty miles long; the surrey and estimate 
were 'made by Mr. Rennie. His first estimate 
was about £214,000; but, upon a second survey, 
he advanced it to £377,368 1^5 6rf, which in. 
eludes making a xunnel of about five thousand 
yards long ; and ibis estimate was delivered with 
the petition to parliament, when the act was' 
applied' for. The first estimate was equal to 
£3,576 13s 4rf per mile, and the second equal 
to ^^6,219 7^ S^ per mile ; but it was made 
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Upon a liberal settle^ in the engineer's opinion^ 
who expected there would be a considerable sur- 
plus when the works were fioilhed. 

4 

After the act was obtained, various disputes • 
arose .among the subscribers, whether the cana) 
should be a broad or narrow one ; and Mr. Jes- 
sop was called in to re-survey the line, and make 
an .estimate of the saving there would be by 
making it a narrow canal. After he.had made 
his survey, and consulted with hid friend Mr. 
Rennie^ ^hey stated the saving at only £47,237 
6s Md; ;^41,000 of this was to arise from re^ 
jecting the funnel, and the pumping water to 
supply the summit level. ♦ 

According lo this estimate, the different in 
expense between executing fifty-s^ven miles of 
broad or narrow canal, (the other three being 
tunnel) and scouring out the river Kennet, an3 
including sixty-seven locks, eleven aqueducts, 
(three of which are verjr large) seventy-six great 
and small publie road bridg|^ twenty-five cul* 
verts, eighty-six occupation oridges, (but this 
number is, I think, too few by nearly half) be- 
sides an immense quantity of deep digging and 
embankments, wOuld only be £6^237. 6s llrf, 
which mafces the saving only equal to £109 8^ 
6|rf per mile. 
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' Tta estimite for the occupatimi bridges should 
ha^v^ b^n m»dt.foT three ih a mile, whieti v^uld 
have required abdut one hundred and eighty; 
but go far from their allowing thre* per mile, 
that from Trowle-bridge to where the cariaT^ill 
fall into the river, above Bath, a distance of more 
than eleven miles, there is no such thing as an 
occupation bridge mentioned in their estimate; 
and yet these engineers were confident ihat their 
estimate vfould finish all the works. 

« 

The saving, by pumping the water f^r a bisoad 
ranal, is supposed to be very large ind^d ; but 
where is the saving there would be by Kfiing it 
for ar^arrow canal ? For surely, they will ad- 
mit, it 4t wo\ild be a saving for ^k broad capal, 
it W/Ould be so for a narrow one ; or they will be 
constrained to acknowledge^ that making £^]wide 
tunnel would have cost £41,000 more than ^ 
narrow one, 

- They were well aware, that the expense of 
pumping the watj|for fhis canal, would be the 
same whether it was broad or narrow, but not so 
in making the tunnel; for they indirectly ac^ 
knowledge^ that there would be a saving in ma« 
king a oarrow tunnel of £41 ,000, and therefore 
very artfully avoided having any thing io do 
with peaking tunnels. 
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if Mr. Jessop was tertain that there wonM be tlie 
82fvrng he estimated upon^ bj^umping the ^nrater 
for the Kennet and Avob ckm}, why did he not 
reeommend Kfting the water for the Grrand Junc- 
tion eana)^ instead of making two large tunnels, 
which (I believe) he was at:eeuting at the time 
he made tkis estimate of the great iaVipg there 
would be^ by pumping ^ waten for the Kennet 
and Avon canal ? - 

The first tupnel at Blis worth-hill^ which the 
engineer laid out^ was about three thousand three 
hundred apd forty yards long^ aiid that at Brauns* 
ton two thousand two hundred^ making in all 
five thousand five hundred and forty yards e#tqn« 
neMng. Admitting -£41, 000, as before ^stated, 
to be gained by making* five thousand yards c# 
tunnel on the Kennet and Avon Qnn^l^ by the 
rule of proportion £45,4S8 would have been 
saved by rejecting the tunnels, and lifting the 
water for tjie Grand Junction canal; but if the 
loss by the Bliswoxtb tunpel tumbling down be 
included (and it certaioly Qugfct to be, for if it 

■ 

had not been ndode, that misfortune could not 
have happened) the whole loss to the company 
may fairly be estimated at ^^ 70,000^ 

If Mr. Jessop was right in his estimate of 
saving for ^he Kennet and Avdn canal company; 
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is it not iilaln that be caused «£70>000 of the 
Grand Juactioa Anal company's money to be 
laid out to no purpose, by advi&ing them to make 
tunnels where they ought to bave^p^mped the 
water? But if be was right in adopting tunnels^ 
for that canal^ why di4 he recommend a dif^ 
lerent plan to the Kennet and Avon canal 
company ? He^could n^t be right in both cases. 

■ 

. If the estimate of saying, by making the Ken- 
net and Avon canal a narrow one, *had been made 
in the. same proportion as ]\fr. Rennie allowed 
for the Rochdale canal being made parrow, it 
would have been equal to £118,181 8^ 6d, in- 
stead of £6,2311 6s lid, which Is only equal to 
jC109 8s 6^ per mile, and is not equal to one 
fifty-sixth part of Mr. Rennie's estimate per mile 
for executing the said' fifty-seven miles ; but op 
other occasions he has made the difference only 
one-fourth less. 

These engineers estimate upon £]5.000 for 
two steam engines, to supply the summit of this 
canal with water, where coal i^ exceedingly ^ear, 
when Mr. Rennie estimates uponjCl,700 per an- 
num for supplying the summit of the Lancastef 
canal with water, where it is but one-third the 
price it will be at the summit of the Kennet and 
Avon canal, which is equal to sipkin^ a capital of 
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£34^000^ not in*eliidiog the wpense o1 

the BieAm engines ; and that estiinate I think it a 

gl^at deal too low, . 

Admitting four hundred tons per day to pass 
the summit of the Kennet and Avofi canal ; and 
supposing the water to be raised one hundred and"^ 
seventy-rix feet from the lower level, if the pricfe 
of coal be taken at lis ^t ton, though t think 
it will be more if good, and allowing fourteen • 
and. one-half tons of water to. navigate one ton^of 
goods o vpp tlf e spmmit ; but as g^^^ P^^y of the . 
coal vessels will. return c^pty^, including thctruqs^. 
from tlje gates and the doughs, it. is ^ probable, 
nearly twenty tons will be consumed; ,and allow- 
ing the water to be raised only forty weeks in the 
year, it will cost neatly £^,480 per annum, in- 
eluding wear and tear- interest of capital sunk 
in the engines, wages", &c. which, is equal to ; 
sinking a capital of jt69,&)6, instead of ijl 5,000 ; 
but should it be lifted all the year round, it 
will cost full ^£4,080 per annum^ which is equal 
to sinking a capital of X8I,600; and is this the • 
great saving there will be, by lifting the water 
nearly two huadred }tods? And, in 'order tihat 
the saving,, by making^he <:ahat narl?pw,- might 
be^reducdl to a sum not vorth*notj<^,^ they: caIou^< 
late^ that from Newtory to C^oftonj >a; di^imce ^ 
oC fifteen miles,. • it will b^ twelve ^fe^ttbottoitv. 
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ilulty^wo fieei to]^ Watery aitd silt feed d^; 
but what occ«u9i#B^ fo' ^x feet j^ater in t^ 
narrow canal^ to navigate from twenty-two te- 
twenty-five tons burthen. From Crofton to De- 
vizesj about twenty miles^ tbey calculate upoA 
it being eighteen feet bottom^ forty- two feet 
top water^ anjl seyen feet d^eepu Now if thej 
call this a narrow canal^ * I sbould be gbkd; 
to know what they would call a broad one^. , 

tHe txit» tndfll AtA de^th tBiiy caltnirafe if^otf^ 
itodld eost iti6i(iiMiA ^tj M^t nf^v^eA fbr 
etet^g steaii^ ^gtnies; and sttpplyiirg HM stntt- 
ifiit wrtfr Wufer. 

By expending in making a reseryoir a sutn 
equal to the exjiTense of digging the canal in the 
manner before described^ they woufd haVfe gotw^ 
fifteen times the quantity of water, for the same 
nidney, that the extra wii^ih anct depth df the 
canal would contain if only once filled in 
tie year ; but if twice Inied, thirty times ^e 
quantity. r 

Ifot suppose thosie psiirtti'io^tlieoaciai tluit were^ 
comindn deptit^ fe bedrawndoh^n inidiy sJeasoDsi 
from' mae to twtslve indidr^. attdt Aet psrir iStnA- 
was^ dog deep; WeCild be^ diAwB- dowir ndar thrtte^ 
feet sift iiftdi0s ; hBsw% t&eie engineeni conriAaped'^ 
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VfhBt the effect would be> of expoung the lining 
puddle for a month or six weeks to the sun and 
air. 

Some time after^ the tunnel at Blisworth, on 
the Grand Junction ciinal^ tumbled down^ and 
Mr. Rennie was called upon to examine it^ and 
give his opinion^ whether it would be more ad** 
-visable to make a tunnel in fresh ground^ or to 
lift the water bj steam. 

The engineer gave the most . unequivocal an- 
swer^ 4hat it would be much bett^ to make a 
tunnel in new ground^ and have nothing to do 
with pumping water» 

And after all^ are not the company com*'* 
polled to pump their water^ when thej hate 
built the tunnel^ twice over; why then 
not pump it in the first instance^ and 
save till that unnecessary traiiUe and heavy 
expense ? 

And did not Mr. Rennie recommend to the 
Kennet and Avon canal company to make a tun- 
nel^ after having signed an estimate with Mr. 
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Jessop^ tbftt it would be attended with a losa to 
them of £41,000 ; and after having made 
the tunnel^ are they not now pumping their 
water ? 

I am exceedingly glad that the company have 
made a tunnel ; and although I do not know how 
much of the rise is cut oflF by it^, yet I dare ven» 
ture to assert, that pumping the water, with the 
assistance of the tunnel, will cost nearly doable 
vrhat the engineer estimated upon for lifting it 
the lull height without a tunnel. 

Tbe second estimate^ I have before observed, 
was £377,368 19s 6d, and the estimate for 
the line of extension from Bath to Bris- 
tol was £155,500 2s. making in all £538,869 
Is 6d. 

In 1796 I published a pamphlet at the re- 
quest of the committee for opposing the exten* 
sion of the Kennet and Avon canal, in which I 
endeavoured to shew, that tbe said company 
would throw away £121,906 4s lOd, by depart- 
ing from the parliamentary line ; for that if 
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th^y would lock d<mfi into «lie rifer at Bfttb, 
and make use of lo much of it as is there de- 
scribed^ and afterwards cut a short canal of 
about five miles to Bristol^ a good, useful, and 
expeditious water communication might be made 
between the two cities, and goods passed much 
quicker upon it than upon the line of exten- 
sion; which plan, having been carried into 
effect, clearly proves the truth of my observation, 
and shews in what a superficial manner Mr. 
Rennie surveyed the river when he pronounced 
the improvement of those three pools imprac- 
ticable. 



The estimates for the canal have been found 
so extremely deficient for executing the canal^ 
without the extension, that the company have 
been under the necessity of applying to parlia- 
ment for fresh powers, to enable them to raise 
more money, and by their various acts, I under- 
stand, they are authorised to raise upwards of 
^800,000 ; but when the works are finished, in- 
eluding all necessary wharfs and warehouses, if 
the interest on the capital while the works are 
executing, the expense of erecting engines, the 
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^ear afid tear^ and the annual expense of \^ork- 
ing them arc estimated as so much capital 
sunk, I am credibly informed that the amount 
M^U.be nearly^ if not more than a niiltion 
sterling. ; 



The enginecr*'s first objection -wad, that the 
mill-ponds between Bath and Bristol could not 
be improved, and made fit to navigate upon ; and 
his second, that if the canal was made narrow, 
it would subject all the goods to be unloaded at 
Newbury; but if made broad, they would pass 
from Bristol to London without unloading; 
a plain proof how little he ki\ew about the 
Kennet navigation, and still less that of the 
Thames* 



It is not a little extraordinary, that the en- 
gineer should, in his estimate for the Kennet 
and Avon canal, have set down £13,905 lOs. 
for improving twenty mill ponds on the river 
Kennet, and yet object to the practicabi- 
lity of improving only three on the river Avon, 



i¥hich are. aa4urally gfifod^ v^en coxn|Mured with 
sQine of those that are to be improved on the 
river Kennet ; this is a injst^ry^ I fredy cooyfesi. 
Lam bj no means capable of undeiytaodibigv . 

I have already observed the great inconsistency 
in the conduct of the engineer^ in proposing to 
alter and amend twenty mill ponds in about 
twenty miles^ between Newbury and Reading, 
and some of them veiy bad and shallow ; and yet 
he cannot amend three ponds on the river Avon^ 
-when by so doing, he would save his employers 
above £130,000. 

But suppose the last mentioned sum is sa* 
erificed to get rid of three mill-ponds on the 
fiver Avon, which are comparatively good;- 
if the twenty bad ponds, between Newbury 
and Reading, be improved and made good, 
will the engineer then have removed every 
obstacle, and got rid of every difficulty that lies 
in the way of a free, useful and expeditious 
water communication, between'' the cities of 
liOndonand Bristol? No; when, the sum of 
£120,000, as before mentioned, is thrown away, 
and twenty D(iill-ponds on the river Kennet.are 
improved ; so far fronn^ the difficulties, obstaclejs, 
and dangers being removed, th^ will only be 
tQipmencing. 
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miles by Wftter^ And m mfany uttd great ttfelte 
dlMftaet^ tbat lie in tlie iray of a fr^eiA^atef cOtn- 
municAfiiMr^ that n^itlfeei' Udoney nor ihgemntf 
can either subdue or remove them; they will 
remain as long as the riyer is used for navigation. 
In the above etghty miles, there are about nine 
in the tide "WAy, at somte places very rapid^ and 
vrhtn there is it smaJl swell' in the river, from 
twelve to fifteetk horses are required to draw one 
barge, arid about nine Ivhen the river is at a 
moderate height. 

Between Reading and ljcm^(n, thcif e are Htfny 
shoaU in the river^ which, in the stimtjoeff, 
months or dry seasons^ are not more than ft^m 
two feet nine inches to three feet deep> ani 
harass are frequently, detained from twelve ta 
fourteen days for want oi water ; and freqpueiltly 
the pook are drawn to flifsh ihem^ovtr^eihanla, 
and the barges unloaded into sHiall vessels. 

How of by Vlrhat mesors are the vessels thai trtll 
navigate on this canal, with fifty tonsf burtifren, and 
dfttw four feet water, to pass these ahoahr, or 
contend with the floods ill winter ?^ these dlA**' 
tnltiiCB will lender it nitessary to tttiload the 
goods at Newbury. 



AMther reBM^n i«4i|r goods (wmibvfS^BBw^ 99A 
Avoa ^U «[i«t ^ in *oiie lM>ttom tt Imiicw a^ 
that from Newbury to London^ thef will alw«yi 
be carried as much cheaper in the barges which 
«re built to carry from serenty to ninety tdns, 
as would more than ibrice unload ^em at VFew- 
bury ; and this I ^ink deaily proves^ ^at the 
canal, on all accounts^ ought to haye been made 
narrowl; and more especially^ as the principal 
part of I3ie tonnage on it will always be coaL 

If there had been a good and expeditious na-* 
ingaticm ftoia Newbvtj te Lon^cm^ that boats 
full loaded could have passed without lieing mnr 
(loaded^ there oould not htere been a •qvertm 
-respecting^ teoad cana9 ; but ms this is not ike 
t&ct^ it entirely alto's the case, i now kare tiie 
subscribers to this canal to judge^ wbetker Aejr 
iiave been benefited by thalt isiHaciou^ estimate, 
or iiyep^irably inguoed by it. 

Had a narrow canal been adopted^ and thf 
extension given up, nearly, if not more than 
£300,000 would have been saved, and goods 
would have been carried as cheap, and in one- 
fourth less time, ^s daily experience nroves. 

Haieiqg alreisidy sh/swn tl^e many and ^reat 
ier^ors il^t have been committed m m^^iJBg esti^ 
m^tes for ciaMtK ^nd ^Xso for nesiffftfsi^ ;and 
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executing the works^ I shall ti6w proceed to 
shew hov I think a caii,al should be desired 
and executed. 

A broad canal should have forty-four feet 
VfBier surface^ twenty-four feet bottom, and six 
feet water. The locks, if possible, should be 
placed at such a distance from each other, as not 
to allow, of the pools between them to be drawn 
down more than from two to four inches by a 
lock full of water. 

I estimate a lock chamber to be seventy-six feet 
long, from fifteen to fifteen feet six inches wide, 
with a rise of six feet. Such a lock chamber will 
contain six thousand eight hundred and forty cubic 
feet of water, and would require a pool to be full 
fifty-four yards long, otherwise more than one 
foot in depth would be drawn down by taking a 
lock full of water from it. But if a pool was 
only six inches drawn down, it would require to 
be full one hundred and eight yards long, and if 
only drawn, down four inches, rau$t be one 
hundred and sixty-two yards long. 

It will sometimes happen, though but seldom, 
if the country has been properly surveyed, and 
the line judiciously laid out, that for a pool 
or two this distance cannot be had, and where 
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this i« the case^ those pools should be widened 
one-thifd, one-half, or even made double -width, 
rather than have them drawn down more than 
four inches. But it often happens, that the length 
of a pool may be extended by a little extra dig- 
ging and wheeling, and sometimes by a little 
extra embai^knient. 

Suppose upon a line of canal, in eight hundred 
jards in length there is a rise of eighteen feet> 
which is all in the last two hundred yards (and 
similar cases are very common in all canals of 
moderate rise) the common way of placing locks 
would be to set those three almost as close toge- 
ther as they would stand, owing to' the fall being 
in so short a distance, to save a little extra dig- 
ging and wheeling, and thus make the locks bend 
to the ground rather than the ground to the 
locks ; and by so doing, that part of the canal 
would be entirely spoiled. 

. Those eight hundred yards, should have been 
divided into three equal lengths, and the locks 
placed at equal distances from each other ; and 
from the first to the second lock there -would 
have been some extra wheeling, if materials could 
not be got nearer than from the quick ascent, 
and some embanking would be required in 
the same length, and perhaps there might 
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be a liUle above tbe head of the second lock ; 
biit y^heiA this wag doiie^ the canal would be made 
mnth more eonveaieBt to navigate^ and all oo- 
necessary waste of water prevented^ nor would it 
lock-keeper be requinsd ; but according to tbe 
present system of placing locks^ a lock-keeper 
would have been absolutely necessary. 

The expense of a lock- keeper may be consi- 
dered equal to linking a capital of jf* 1000 and 
the unnecessary waste of water occasioned by 
the improper placing of the locks would be equal 
to another £1000 at least ; whereas^ from £50 
to £60 expended in extra digging and wheelings 
would have prevented all this loss and in* 
convenience. 

It is self evident, from all canals that have 
eOBsiderable rise and fall^ that these important 
fegulations ky canal engineers in general have 
been entirely overlooked ; hence comes the useless 
train of lock-keepers^ and partly the want of 
Water iti stetnmer^ and a speedy destnrctioii of 
the toeks. 

A narrote cahal shbuld have thirty-four feet 
water surfiice, eighteen feet bottom, and five 
feet wate^ I would recommend the locks to be 
eighty teet lon^, eight feet wide, and six feet 
rise ; but should the canal join some other where 
ihe iocfo are shorter, this length would be 
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"found improper ; but wliere not restrained kf 
<ctrciiHistaiic6s^ I would not h%re <lie&i dborter. 
Such a lock chamber would contain tkee thou- 
sand eight hundred and forty cubic feet 4>f water^ 
^nd would require the pools to be forty yards 
•lon^^ if they ajre not drawn down more than one 
foot by a lock fuU of water ; and if they are only 
drawn down six inches^ eighty yards in length 
between the locks will be wanted ; but ifj only 
four inches be drawn off the pool^ it should be 
one hundred and twenty yards long. 

Here^ as in the former cA«e^ if this length can- 
not be bad^ 4fae ^oi should be widened oae 
balf, or made double the widths if ciTcum- 
HStanees sbov^ld require. But in these situa- 
tions die rise of the locks must not be re- 
>duoed ihat tke pools may be less drawn down, 
for then they would not supply the -next locks 
%ek>w ; and moreover^ it woidd ea^lse the water 
to be flushed over the regulating wears to supply 
them ; and widening pools is to prevent this evil. 

A brbald lock seventy -six feet long, fifteen to 
fifteen feet six inches vride, rise ten feet, would 
require^ the pools to be one bundred and twelve 
yards long, if not more than one foot in depth be 
drawn down by a lock full of water ; and if they 
are not to be drawn down more than six inches, the 
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pools should be two hundred and twenty-four 
yard^loitg; and if not drawn down more than four 
inches^ they must be three hundred and thirty-*six 
yards long. 

As much as possible, the locks should be placed 
at an equal distance on the whole line, orks 
near so as circumstancies will admit; and for 
want pf attending i6 this^ what a sad spectacle 
do some of our canals present, by haying them 
crowded at those very places where any reason- 
able distance between them might have been had. 
But seven locks each six feet risb might be 
placed at equal distances ip one mite, which 
would require seven pools; and if the masonry 
of a lock be taken at one hundred and ten feet ia 
length, it would admit of each pool being two 
hundred and twenty yards long ; and with pools 
not shorter than these lock-keepers would be un- 
necessary^ and flushing of water would not he 
wanted; 

When from eighteen to twenty locks are placed 
near together, (like those near Wigan, ^or .on the 
Kennet and Avon canal^ , or such as tho«e would 
have been on the Lancaster canal, had they been 
built) before the boatman and the lock-keeper 
have opened and shut one half the doughs and 
gates, they are exhausted, and then shutting 
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them ia proper time is neglected^ and the tui« 
necesgary quantity of water that is wasted by it 
is incalculable ; and in winter^ when a hwie 
comes bathed in sweat to such a .chain of 
locks^ before his assistance is, wanted again^ 
he will suffer more by this than by a mode- 
rate day's work; whereas^ if the locks had 
.been placed at a proper distance from each 
other^ a horse would have had a reasonable 
breathing time^ while the vessel was passing each 
lock^ and that without any unnecessary loss in 
time or vf^^te of wafer. 



INSTRUCTIONS 

I 
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LAYING THE FOUNDATION AND BUILDING 

OF A CANAL LOCK. 

When the foundation of a lock is soft and 
spongy, something like a quick-sand^ it is of 
Importance to know which is the best way of 
treating it, 

Jn all such strata^ piHng has a tendency to 
shake the ground^ and make it more loose and 
spongy ; and moreover, there is great danger of 
the water following the piles, and breaking out 
below at some considerable distance. 
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Ibe best wpi^f I thinks \nMilcl be to dig the two 
«iie8 and die breast aalowas can be4)eiiVMteBtlgr 
g«A^ Md ill up liie tfenelies wi<ii lime eraps^ 
linie dttst^ pebMes^ and large gra^d^ and lay 
two ' ^bole deal baUM up eacb side the ^nrfaole 
lefigfh^ but ihvee tor tbe breast^ and cover the 
<iriiole platform wkii good deal plank^ tbrae 
kiclies thick^ and twenftj^one feet loag; but 
fkcj isbould be laid low enough to admit of tite 
tmmter arch being plated upon tbem. 

V — • 

There should then be two rows of good sheet- 
ing piles at the tail^ and one at the head or breast 
of the lock ; and a g^ood deal balk^ / twelve inches 
square^ and thirty feet long^ should be laid 
across ; and upon the middle of it should the heel 
of ^ ibe loek^te standi and on tiie inside of 
it the sheeting be fis:cd^ and when well 
driven^ should be -well spiked to the timber^ 
and go five feet beyond tfae back side of the 
walls ; and those £ ve ^planks should be three Jfeet 
longer than the rest^ and stand that height abOtfe 
the timber, after all the rest of the sheeting is 
-eutoff; and tliose two^parts standing so much 
Ingher than the re^t would prevent Ifhe puddle 
from being vrashed away, s/hould a run of water 
ia^e place. There Should tiien be two half bafks 
laid the same length as the large one, and even 
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wifii tbe top side ef it^ and five ineliefl and m 
quaurter set ew pins sbould gp through theii^ all ^ 
one near each inside vrM, one io the middle 
and one near each end of the timbers ; and thef 
should all be well screwed together. Two moie 
balks would be required tbe same length as the 
other, and laid at such a distance from them, as 
to admit of four feet in width puddle ; and the 
slieeting should be spiked to one of the pieces, 
and the other half balk should be so placed as 
to have the sheeting between them^ and they 
ishould have the same number of screw-pins^ anA 
be screwed together a^ the other sheeting ; but 
inch pins vriU be sufBcient, .and those planks 
should stand three feet higher than the timber on 
the back side the walls. There should then be 
cross pieces let into the timber^ and covered with 
good three inch deal plank, to preserve the pud- 
dle;, and the breast of the lock will require a row of 
sheeting pile, finished in every respect like the last 
mentioned row, and the length of all the piles 
must be regulated by the goodness or badness of 
the ground it has to pass through ; but the pud- 
dle trench should not be less than four feet deepj 
and about the same width. 

This is the way I would recommend every lock 
10 be i^eeted^ whether i^ stood upon marl^ giir 
vel, a quick sand, or a rock.; aad two inch deal 
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plank will be strong enough for it^ except the 
piles are required to be more than ten feet long ; - 
if niore^ three inch plank would be better. 

The masonry of a canal lock is in general as 
deficient as the designing of it; though it 
requires more care and attention than anjr 
kind of stone work I know of. The execu- 
tion of a lock is frequently committed to a mason 
who never was competent to build a cottage- 
hoy se ; yet none but the best workmen should be 
intrusted with it ; for masons in general do 
not know that any more skill and care is required 
to build a lock than a barn. 

The first course of stone in the lock side should 
be sixteen inches thick^ and set fifteen feet wide ; 
and the next course should be set full two inches 
l)ack^ and should batter back two inches in rising 
to the top ; and the courses should gradually 
diminish in thickness to twelve inches at the top. 

In the middle of each lock side there should be ^ 
course of ashlar^ two feet broad and one foot six 
inches thick ; and there should be twelve through s 
in every rood^ from four feet six inches to five 
feet long ; and the backing should be four feet 
thick^ with five abutments on each side^ four 
feet broad^ and from eight to niae feet long. 



All <!ie asliler should fee from twenty-one to 
fwenty-four inches on thfe bed, Uie ends and beds 
well dressed, and none of the ends square to' lew 
than one foot. From eight to nine feet in length, 
on the back side of the upper and low^ gates, 
shoufd be sqaate backing from the foundation to 
the top of the lock, laid in good water tnortar ; 
bricks would be "Ae best, if they can %e con* 
•veniently met with, .but if «ot, every ftone 
in the course should be of equal thickness, 
rrhe hollow quoins should be made of the hardest 
stone, from three feet six inches to four feet on 
the bed j and five of the top courses should be 
well cramped together on the bed, at thrfl end 
vrhicfh goes inito the lock chamber, but the other 
end will not require it ; and the same will be 
necessary for the upper gates, but only those in 
the inside of them. 



I would recommend an uprightbar of iron, two 
inches broad, half an inch thick, of sufficient 
l^gth to reach from tlie middle of the top course 
^ boNowqaoins to the middle of the fifth course 
dofmwords j the bar should have the ends turned 
S(]usMretwo inches, and let into the stone ; and it 
w4tl4'equire^vee square holes into it, to ^O'on to 
4lifieie «qua]« boits that must be let into the mid- 
dle ^ tbe three cours,^ of hollotf quoins^ and tti^ 



/ 
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ends of these three bolts must just come as far on 
the outside the bar, as ta admit of being rivetted ^ 
but they may be made of suflB^cient length to 
admit of being screwed on the outside the bar, 
should that be preferred. The two square ends 
must be well soldered in with lead, and the bar 
should be sunk into the stone the thickness of 
itself, and two will be wanted for the heel of 
every gate^ which will require eigbt for a lock. " 

A person unacquainted with the great stress 
that lock gates, and the masonry connected witk 
them, are frequently exposed to, would probably 
think that all this caution and cramping is un- 
necessary ; but one conversant with the great 
and sudden shocks they often receive, will allow^ 
that if more could be done to strengthen. them, it 
would still be much better. Ganal locks are very 
expensive, but particularly so when properly 
made, and every means should be used to preserve 
them* . 

But the lower gat^s of a lo^k are frequently 
unshut when the^ doughs of the upper gates are 
drawn ; and should one of the gates be nearer 
shut than the other, by the water moving down 
the lock chamber with great velocity, it Bhuts 
that gate which was nearest being so with great 
violence, and the bottom^ cill and the hollow 
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quoins have all the shecfc to bear, and it often 
raises three or four courses of them a quarter 
of an inch, sometimes more; when this has 
once happened, that part of the lock will never 
turn water again, until it has been taken down 
and rebuilt. And ' where a pool is verj short 
between two locks (which is often the case) if 
the upper gates of the lower lock are not shut, 
when the doughs are drawn to discharge the 
water from the lock chamber next above, the up- 
per gates of the lock, are thrown to with great 
force, by the water rushing down the pool vith 
nearly a double velocity, occasioned by the water 
surface being so much contracted by the last 
descending vessel, drawing it down perhaps from 
eighteen to twenty-four inches ; and should o^e 
of the gates be more shut than the other, they 
close with such violence, that the hollow 
quoins, and the masonry connected with them, 
and the ci|ls also are mqre injured by it than 
those of the lower gaites ; but if pools of sufficient 
length had been made between the said )o(;ks, 
no part of this injury could have hap* 
pened. Short pools are always attended with 
great loss: of time and water. The shock some- 
times given by the upper gates is such, as to 
raise two or three courses of the hollow quoins 
half an inch, and the joints of the adjoining 
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msflonry as much for some f<et in a pcrpcadl- 
cular directioD. 

I now leaTC those who are ahle io judge of the 
great force the masonry of a canal lock has some* 
times to resist, and whether cramping the hollow 
coins^ in the manner I have recommelided^ he not 

necessary. 

The same had consciences follow^ wheu 
a narrow vessel strikes the breast of a lock with 
great violence, and thereby raises a course or 
two of stone, in which ease it will never turn 
water again, until it is taken down and rebuilt^ 
the doing of which may cost near 4^100; and 
if there is a good trade on the line, the loss 
' of revenue may much exceed the expense of re^ 
building. 

I have lately been upon a cftnal, ftat has 
many locks upon it, the breasts of which are 
so much injured with narrow vessels, that I 
am confident £10,000 would not put them into 
a good state of repair, and I much doubt whether 
twice this sum wjmld be sufficient, if the loss of 
revenue be included while the repairs are making ; 
but the resideift engineer m^kes the loss much 
(^eatef. 
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I jbaye long been ctrnTio^e^A *tW some plan^ 
very different from any yet adopted^ was necessary 
for building the breast of a lock, tb make it more 
permanent ; for in iU pre^^tvt form, it is Very 
weak and feeble. 

The breart of a lock is the segment of a circle^ 
and as the inwr or weak part, of it is exposed ta 
the stroke of a vessel, the centre stone is ewJj 
made to give vay, wA affords, an oppwtunity f or 
those on each side of it to do. the sapie ; ai4 
when this has taken place, very little more power 
is required to quite displace the centre stooe. If 
the breast of a lo^kwasinvefted, and the outside 
of the circle made to project as far into th^ lock 
chamber as the ii^side recedes from it, the stroke 
of a yesael against it would tighten the jointi 
rather than loosen themr. But there are two olv 
jections to thi& plan. 1st. It would increiase the 
length of the lock several feet. 2d. The circu- 
lar broad lock would endanger vessels bmng 
sunk while the lock chamber was filling. 
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INSTRUCTIONS 

fOR BUILDING THE BREAST OF A LOCK^ AN]> HOW 

TO aUARD IT FROM BEING INJURED BY THE 

VESSELS AFTERWARDS. 

AH the stones in the breast after the first 
course should be four feet long^ from fifteen 
to sixteen inches thick^ and from two feet six 
inches io three feet broad ; but the top course 
must not have more than five stones in it; On 
4he back side of the breast there should be a 
counter arch^ and the crown of it must come 
close to the end of the centre stone in the breast^ 
and should not be less than three feet six inches 
broad in any one course. The counter arch must 
commence one foot above the foundation :6f the 
breast^ and finish even with it^ and all the stones 
for it must be two feet four inches breads and of 
the same thickness as the stones in the breast. 

The centre stone in the counter arch wiH re« 
quire cqttiog down three or four inches^ iind ^ 
stone on each side of it should be a little cut 
down^ about half the breadth^ which will make 
about four feet in breadth of square stone at the 
crown^ to jaeei the square ends of the stones in 
the breast. The centre stone in the breast must 
be cramped to the centre stone in the counter 
arch^ with a cramp sixteen inches long^ well 
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soldered ia with lead/ and. every ceiunse of ^tovm 
ia the breast aud the cqwater ^rch must be thus 
cramped. 

The space between the ends of the stone in the 
breast^ and those of the counter arch should be 
filled up with well dressed stone^ the same thick* 
ness as the stones in the breast^ laid in good wa* 
ter-mortar ; and in every joint both in the breast 
and the counter arch there should be an angular 
or circular groove cut through the stone^ and 
these should all be well filled with roman ce- 
ment. When the breast is finished, a good 
eramp should cross every joint in it. The inside 
of the counter arch should be filled up with well 
dressed stone^ lineable with the springer^ and 
covered with stones from five to six feet long^ 
and four inches thick. 

For preserving the breast of Ae lodt there 
should be a cast iron pllate two inclies thiek^ "five 
feet long^ and twelve iiich^ broad^ made cirta«* 
lar to fit the inside of the breast^ having tvn> 
pieces Sxed in the middle of the fronts the same 
thickness as the'plate^ six inches deep> and mak- 
ing a dove-tail of ' twenty-eight inches at the 
top edge of the plate, and twenty-four at th^ 
lower edge ; and there should be two holes ait 
each end of it^ toadmit of holts full inch sqiiare. 
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t^kliiAidrfd he let i&to*th6 ^smttry trix intliei 
Hffep ; ^ t^ 4bdg^^ the pkte sbould i»tiittd 
one inch above the top of the loc]k breast. Ou 
the«back side th^ plate> there should be four ribs 
or lugs^ half the depth of it^ three inches square^ 
and these must be lef into the masonry. ' IVo oi 
these castings will be reqiured for, the breast of 
a lock^* but only that for the top will require to 
be made ,with a dove-tail, for the bottom box 
peed not he more than sixteen inches wide ; but 
the pjate should be the same length and strength 
as that for the tqp^ to admit of -two more lengths 
of narrow timber being fixed up. 

There sliould be two pieces cK g'ood heart 
of oak^ twenty-eight inclies brOad, six feet Mc 
inches long, and eight inches thick, l^ese 
should have a groove made down the midAte to 
cdtfiit ^ Hn inon bar> two oiiches square and>six 
f^ lAtig^ wltioh should teve a Aac at the hot- 
4mn» tmQ mcliesvdf^, onevioch 'Wi4^ «ud have 
a eotter ihe same 'd^ln one inch thkk« and 
twe&iy*four inebes I'tag, IJbe tap ^end ^luwldhave 
a 4ioilt thread, with a nut two nicbes tluck^; 
aid tl>ere i^oald be a hc|le ^ut in 4he front of the 
timber for it, ^d whan well screwe4^ the place 
«hould b^ £lled up 9^n. 

^Wii^n fte casting^ and fhe timber ure Hiros 



199 

fixed^ it is plain the top stones in th« ceiitre of 
the breast cannot be raised^ without raising six 
feet in depth of the breast ; nor can the top 
coarse be driven back without removing all the 
fcentre of the breast with it, as the timber will go 
against it all the way up ; and morcbyer, the 
counter arch will prevent it from being forced 
bacWards. 

_ * 

It is of no consequence to the bolts how hard 
they may be screwed, as the ribs on the back of 
the casings wil! sustain the pressure; but it is of 
importance to the masoni^^ to have it weil screw*- 
ed, as it will help to consolidate it« 

By having the castings .five feet long, and the 
bolts near each end, and four inches extra length, 
with two nuts for each, it gives an opportunity 
of fixing up two mof^ tknher uprights^ eight 
inches by^ six, and will leaye a space of about 
eight inches between them and the middle pieces 

» 

when screwed togetiier; and these should all be 
^ross^d on the* front with two strong bars of iron^ 
to prevent a narrow vessel from dividing them, 
atid the bottom' ends may be covered with jstrong 
Hlled if on plate three feet high. 

* 

From the great speed of narrow Vessels on a 
broad canal, I plainly see, that in jt short time, 
the principal tonnage on thr m will be car- 

2D 
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ried in narrow ,YesseIg^ but especiaJIj coal^ \ime, 
slate, flags, dyit^ wares, &c. which will require 
the breast of the locks to be guarded ia the best 
possible manner, as erery plan for that purpose 
has yet been, found insufficient This way of 
guarding the breast of a lock, makes the stroke 
of the vessel have an equal pressure iqion it for sis: 
feet deep, by the timber always going against 
the breast. 

There are four different ways of applying 
Talves as a substitute for the present doughs, but 
at present I shall only, mention two, either of 
which would be vastly superior to the present 
mode, both with respect to saving of water and 
time in opening and shutting, and of expense in 
making, and would be much more durable. 

^ere' shcmld be a cast plate, twenty-eight 
inches diameter, indb and half thick, cast vei^ 
true, with a round Itole ia it tw6iity*<me inches 
wide ; and should be let into a stone half its thickr 
ness and screwed &8t to it, whidbi Aould be 
three feet square and one foot tibidc. Und^<- 
neath the plate or stone it is let into thteire should 
go a lead pipe, two inches diameter, and end as 
soon as it gets into the passage for the water ; 
and it .should go from thence to a few inches 
above the surface of the water which would cansie 
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it to pass much more quietly into the lock cham** 
ber; and the bottom of the channel that conveys 
it into the lock should be even with the coun- 
ter arch. 

If two narrow vessels are in the lock when 
the chamber is fillings there is great danger in 
one of them being^sunk^ if care is not taken in 
drawing the doughs ; and sometimes a vessel is 
sunk. 

But to return. Across the hole in the said 
plate there should be a thin bar of iron fixed 
exactly in the centre and even with the face of 

* 

it^* with a hole in the middle to admit of an half 
inch pin working in it. Another circular plate 
the same diameter as the other^ but only inch 
thick will be wanted^ which will require a groove 
casting round it^ the centre of which should be 
three inches from the edge of the plate^ stink 
full inch deep^ and two inches wide^ to admit of 
a rope two inches thick being placed in it. 
There will want from six to^ eight small holes 
drilling through the hollow of the g^oove^ on 
the top side the plate to admit of small pins pas- 
sing through them and the rope to keep it in its 
place^ which should be filled with pitch and tar^ 
and more than one half of it should stand out of 
the groove ; and a wood block should be turned 
the diameter of tihe grooVe to give the person that 
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spUc^a the rope the eKact length ; but it Bhould 
be well stretched before a length is cut off. 

The rod for lifting the vaWe should be incb 
and half diameter^ until it gets through the ma- 
sonry^ made of good beaten iron ; afterwards it 
should be two inches and a quarter broad^ for 
sixteen to eighteen inches^ and then turned for 
twelve to thirteen inches^ working through . a 
brass guider^ near the top of it ; and there must 
be an half inch pin turned from twelve to four- 
teen inches long fixed in the centre of the plate^ 
to work in the hole of the said cross bar ; with 
the pin thus fixed at the bottom of the rod^ and 
the top working in the brass guider^ it is not pos- 
sible that the valve can be thrown off its seat ; 
and when thus fixed^ it will shut as true and turn 
as well as any brass valve. 

A valve made upon this principle cannot be 
injured with either opening or shutting; for the 
moment it is lifted the least from its seat, the 
water will afterwards perform the principal part of 
the business in raising it ; and it cannot be injure^ 
by being shut, for the water will break the fall ; 
nioneoverj it will not be raised more than from 
eight to nine inches, and a boy of te^ years old, 
would perform this work with ease. 

The rack easting for the valve rod should, be 
from fourteen to sixteen inches lo^ig, jm[ic[ face 
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the Wwer gates ; and the short diaft for the p^ 
aion should stand at a right ai^le with the 
canals fix€4 in tvfp castings^ eaeh having three 
screw bolts let into a st9Ae three feet broadj 
four long^ and one thick. 

• 

Upon the said short shaft there should be a 
rotch-wheelj as it is called^ similar to that on 
the beam of a Weaver's loom^ from six to eight 
inches diameter^ one inch thick, but not very fine 
toothed. This wheel will require a catch to work 
upon a centre pin^ two inches from the end^ that 
will work in the said wheels and twelve inches 
from the other end^ which should stand at a 
right angle with the canal^ and have a parallel 
joint to admit of another at the end of a rod 
three quarters of an inch round, which may be 
any length required ; at the end of it there must 
be another parallel joint fixed to the end of a bar 
of iron, that will move up and down like a way- 
beam, which may be from eight to nine feet 
long, and ' fixed in a casting for that purpose* 
Under the other end of the beam, three feet six 
inches, or from that to four feet below tiie heel of 
the gate, and from three £eet to three feet six inches 
from the lock side, there should be a hole cut in 
thebadiing eighteen inches square, and the bot- 
tom of it should be sixteen inches below the sur- 
fkee of the water in the lock chamber when fult 
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At the hiAtom of the hole, there vfacttid be ait 
opening cut into the lock chamber^ twelve inched 
wide and four iiA^hes deep, itnd in Aid square eiU 
there should he a cast iron cistern GxeA, sixteen 
inches square in the inside, or round,^ as may be 
most agreeable, without bottom^ half an inch 
thick, and thirteen inches deep, with four legs^ 
three inches long, which will leave three inches 
from the under edge of the cistern to the masonry 
for the water to enter* 



There should be a float fixed in the inside of 
the cistern, made of rolled iron, fall onendighth 
of an inch thick, or of good ash or elm, and in 
the centre of it there must be a rod fixed to the 
end of the said beam, with a parallel joint, and 
the end of it that will be fixed to the float, should 
have a thread cut upon it for some incites, and 
a screw nut should be rivetted io the float, by 
which it may be fixed any height that may be 
required. The float sh<hild be fixed at such a 
height, as will throw the catch out of gear thfe 
moment the lock chamber is filled. There will 
be no catch of any kind to support the valv^ 
when raised but that which works into the roteh 
wheel, and as soon as it is raided iMt 0f ^ear^ 
the valve must fall, for the cti(^ will alwaylj be 
in gear^ except when raised by the iodst. 
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Any pergon thai hus ibe least idea of meohaoict 
will> I thinks uoder«tand tiie pnneiple^ aodsee^ 
that wben the lock cbmb^ is filled with v»t^ 
the float will be raised^ and difdiarge the qatdb 
from the said wheel and shut the yalye. 

Should it be considared an object of impor* 
tance for valves to be fijced io the Iowa: gates, 
to shut themselves as soon as the water is dis- 
charged from the lock chamber^ Ihis may be 
done by a float as efiectually as for those of the 
upper gates ; for it frequently happens^ through 
the carelessness of the boatmen^ that the upper 
cldughs are drawn long before those in the lower 
gates are shut ; and thus a large portion of water 
is wasted. 

I shall HOW explain the nature oi the second 
Talvel recommend^ Which probajMy may be pre^ 
iferred by the public/ and I am partial to it ; for 
ita simplicity for exceeds any thing of the kind 
that has yet been used for the same purpose, 
Hiis valve will not reqtl^^ raisings and it may 
be opened in a second of time^ by a bey of from 
dght to ten years old. The valve may be made 
either round ojr square^ as may be most agreeable; 
but I would make the opening twenty-four inches 
long and sixteen inches wide^ and it should be 
made of stout rolled iron^ three eighths of m 
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inch thick, fixed in a cast frame ; attd ihe part 
against which it will shut should be ground 
perfectly true, and would tiot require to be more 
than two inched broad. 

A strong oak frame^ the timber six inches 
inches square, raaj be let into the masonry, even 
with the face of it, bolted fast, and the cast 
fcame screwed to it, which may any time be easily 
taken out, if found necessary. 

The Talve should be fixed upon an upright 
spindle (in such a manner as may easily be taken 
off) two inches from the centre or middle of the 
Talve, which would cause it instantly to shut as 
soon as the catch or latch was raised out of gear ; 
as there would be near one-third more water 
pressed against one side than the otl^r, and for 
the more speedy shutting of it, it should not be 
opened quite so far as to make the opposite edges 
stand at right angles ; ^ they should be a few de* 
grees short of it, and it should be the side which 
was the largest that should not be evened to the 
full extent. 

The valve rod should be round, one inch and 
a half diameter, and stand three feet six inches 
above the masonry, and should have a collar turn- 
ed upon it there, and work through a brass guider, 
to keep it steady. 
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Two cist uprigbis sliould be screwed to a 
stone tbree feet square^ and one foot tbick, and a 
cast cap should be fixed upon tbem^ through 
which the turned part of. the spindle, near the 
top, $hodd work in a brass guider, fixed in the 
cap^ and haye a square above to admit of a kej, 
bj which it maj be turned ; but will not need 
turning quite half round, which may easily be 
done by a boy. 

Six inches below the cap, there should be a 
collar. turned to support the roteh wheel, which 
should have the teeth upwards ; and there will 
require an opening in one of the upright castings, 
six inches long and three quarters of an inch 
wide, through which the catch will work, and 
it should stand at a right angle with the canal ; 
and the float, the long bar or way beam, the* 
upiright rods, and the parallel joints, will be 
exactly like those before described ; thfese valves 
like those, will be instantly shut as soon as the' 
lock chamber is filled with water. 

Perhaps it will be said, that these valves can- 
not be made as water tight with grinding, as thq 
other valves which |iave a rope fixed that will 
prevent any rj^ns. That calves thu?, ground 
may be made to hold . water exceedingly well is 
certain, but perhaps not quite so water tight as 

2 E 
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tlie other ; yet, should any inconvenience be 
fbund^ it may be removed by rivetting an even 
piece of stout leather I'ound'thc edge of the valve, 
or to the frame, tvhich would last « 'great num- 
ber of years; for watertight I wili engage to 
make thent 

The next thing to be considered is^ the making, 
hanging, and balancing of the lock-gates for six 
feet rise ; for having these upon the best princi- 
ple is of the utmost consequence ' to the canal 
proprietors ; though asr yet, little attention has 
been paid to them. 

• ■ «■ . . 

. The heel posts should all be made of good 
heart of oafc, fjree from sap or shake, the breast 
posts and cills should.all be the same ; the length of 
the heiel posts for the upper gates should be seven 
feet, (yet six feet nine inches would do for the 
common way of hanging them) eleven inches by 
twelve, and the breast posts ten inches square. 
The cross bars 'should be eight and a half inches 
by seven when finished, and the length of the cross 
bars, including the tenons, nine feet, and the dis- 
tance from inside to inside one foot nine inches, 
andthecill for the u^pfer gates to shut against, 
seventeen inches broad at the head, nine in- 
ches at the point next the heel, and eight inches 
thick; and the deal plank for the covering 
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two iocbes thick. Tb08e bars are long enougb^ 
should the lock be njade four inches wider than 
I have estimated upon. 

The length of the heel posts for^the lower gates 
should be sixteen feet ten inches^ eleven inches by 
twelve ; and the gates must each have six bara, the 

4 

same length and strength as those for the upper 
gates ; but the bottom cill for these should be 
full as strong as that for the upper gates, and the 
breast posts should be full ten inches square. 

Nothing can be worse^esigned than the present 
plan for banging lock-gates, as they frequently 
have from half an iuch to three quarters space in 
the collar at the top to play in, and often full as 
much in the step at the bottom; and if any small 
matter get jn between the heel post and the hol- 
low quoin, the gate is focted into the lock, and 
the quantity of water that is wasted, while the 
heel post remains at such a distance from its 
place, cannot be estimated; and the same bad 
effects often happen by something get(ing in 
between the front posts ; and thus (he gatesure 
forced first one way and then another, and soon 
get knocked and sj^aken in pieces. 

The heehpcfitofa. gate should move as truly 
upon its pivot, as that of ait upright &h»ft for a 
cprn.mill or a fiictoiry, and it way te easily made 
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to do so. In the iirst instance^ the heel po^t 
should be put into the lathe^ and turned true 
for about six inches in breadth at the bottom 
and top ; and the foot should be turned before 
it is fixed in^ and put on with two hoops; 
the hoop for the turned part at the top should 
be full three inches broad^ and the collar it is to 
work in should be the same breadth. Before the 
hoop is put on at the tdp^ the turned part should 
be divided into four or six equal parts^ and there 
should be as many grooves cut in it^ six inches 
long^ three quarters of an inch wide^ and half 
an inch deep^ and there should be six iron keys 
made to fill them well, and be gently driven 
within the hoop ; and if the wood should after- 
wards dry in, so as to make the hoop loose, the 
keys may be hardened, and the hoop made fast 
again, and yet be as true as at the first. 






I 

When the heel posts are turned and hooped, 
there should be a bar of iron^ two inches broad 
and three quarters thi^k^ let into the outside of 
the heel post, for the lower gate even with it, 
and go six inches above the top bar, and as 
much below the bottom bar ^ and there should be 
as many short arms welded to it as ther^ are bars 
in the gsate each sixteen inches l6ng, with two 
holes in^ and of the same strength as the 
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upright btf ; and the joints of all the ban 
should be crossed with them^ and the upright 
bar^ as. Mrell as the short ones^ should «tl be 
ritetted ; and the inside of the -upper heel posts, 
as well as the breast posfts and bars for both the 
upper and lower gates should be plated in this 
manner. 

The stones for the hollow quoins wear very 
fast by the gate heel workibg against them, and 
the sand and water assist in doing it ; besides, 

:the stones are frequently very different in their 
qualities, some bard, others soft^ and often cut 

' and worked the wrong way for lasting; as the 
circular part is many tiiiues cut frogi the bed of 
the stone ; whereas it should always be cut from 
the end of it ; for when they are thus worked and 
improper qualities mixed together, the circular 
part cannat wear uniformly, and this imperfec- 
tion will, intitne^ cause a great loss of water. 

To prevent this loss and make the circular 
part durable there should be three circiilar plates 
cast full half an inch thick, each four feet six 
inches long for the lower gates ; but those for 
the upper gates may be cast in one length, with 
a siiffi^etit number of lugs 6n the edge, by which . 
they may be screwed fast to the masonry. AAd 
to prevent the plates from freaking there should 
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be a piece of stout double-mlUed ker8e3r^ dip-- 
ped ID boiled Knseed oil put under tfaem^ and 
a thin sheet of roiled lead on the top of it ; and if 
the plates are well screwed to the wall they will 
be perfectly water-tight^ wear - uniformly^ and 
'last for ages. ' 

For the better preservation of the plates^ the 
'heel poftts^ and the water/ the collar that the 
hoop works in should be made in a manner dif- 
ferent from the present mode ; for tber& should be 
no shoulder upon it before it enters the eye of 
the anchor ; if the post does not fill the collar^ 
the shoulder prevents it from being drawn up 
properly ; ^here should also be a square for three 
or four inches between the broad part of the 
hoop and the eje, and in this part tliere . should 
be a flue an inch and half longhand half an inch 
wideband have a coiter, and with it.and that on 
the outside the eye, the gate post maybe made^ 
to work as true as any other piece of machinery^ 
which would prevent it from being chaffed away 
in the manner it now is, by the friciion and vi- 
bration to which it is now subject. 

I would not have it understood, that cast plates 

are absolutely necessary for the hollow quoins^ for 

a good lock may be made witluHit thiem; still I 

^ think they would be a considerable improv^O&t, 
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and I leave erery committee to fiftrm* their owa 
opinion. 

How safe and easy to work, and how waters 
tight would lock-gates be if thus hung/' and a- 
canal lock built according io the plan: befone de- 
^ribed; wonld; £ helieye; far exceed any itfaii^ % 

of the kind ;tfaat ever wes ereeted-; and certaitt: '^ 

I am, .that Q)tibEiately> it woitldi be much tiie ^ 

drnpest.; 

Probably some of my readers would wish to be 
informed what I estimate the difference in ex- 
pense to be, between building a lock upon this 
principle and the imperfect plan hitherto adopt- 
ed. I have not overlooked the subject, and 
without entering into particulars^ I think it 
would be near ^15 per foot rise, 'that is^ a kMck 
of sixfiset rise would cost from £90 to £9^ 
more, £60 of which would be expended upmi 
the connter Mrch and the masmiry connected with 
it> inckuling a reasonable ' sum ibr the .backing, 
which would have been used, provided theie had 
been no. counter arch. 

Had the proprietors of the Huddersfiel^ canal, 
or those of the Rochdale, the Leeds and Liverpool, 
and many more that I could mention, pdid twice 
this sum extra- for eveiy lock, it would. }^ve 
saved some of ik^m ttiousands of pounds, and 
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oth^s tens of: thousandi^^ by ^preserving.inaf e .tliaa 
half their, water^ and by being more than three 
time» as durable^ as w^U as much more cpove* 
nient and beneficial tp tbe^^public. 

It is a circumstance thait must strike an aiten-. 
tive observer -with great surprize to be told^ that 
ftccording to the opinieti of the beeM; informed^ 
there has been mote mobey expended^ triUiin the 
last forty years^ in making canals and rivers 
naevigable than is .equal to all the capital 
sunk in machinery for the spinning of cotton^ 
Ti^orsted^ and ffax^ including all the machinery 
used in the woollen business. 

•■ , • ■• » « 

Canal locks are built nearly in the same man- 
ner as they w^e fifiy years ago ; and I often 
&ink there jievec was any piece of .mechanism 
of sjuch vast importai^ to the public that has 
been so long and so much neglected ; and atthough 
jmssing from a lower to a higher level by a cana( 
lock will^ I thinks never be improved^ veherewat^ 
can be had^ yet the saving of it and the construc- 
tion of a lock is capable of great improvement ; 
and still we find canal engineers adopting the 
same plan^ without attempting the least im*, 
provement. 

What increases the sutprise much more is^ 
that for the last twenty-five years^ the value of 



wat« fafts k^t inerenaiiig io proportion to canal 
speculatiofis, and the difficulty and expense of 
obtaining a supply of it still keeps increasing j 
wd yet the designers of canals have done little 
or nothing towards diminishing them, hut, on 
the contrary, in many instances ihey have been 
increased^ 

How is it to be accounted for that iii every 
year during the before-mentioned period of time, 
some great improyement has been made in one 
kind of machinery or another ; and yet the design- 
ing and executing of canals have remained nearly 
stationary, while there are no mechanical men 
in the kingdom that have been so liberally paid 
as canal engineers ? 

It t» strange iJui so gr&U an advantage as 
aupplying a town v*ith Ihe mupim water of a 
«anal should base been so much overlooked ; for 
ia Mirve)ing a line of canal and setting out the 
loeb, this ^ould never be forgotten, whenever 
ilie canal ends at or near a town. 

The town of Leeds is much distressed in gettino- 
a scanty supply of dirty water in summer ; yet it 
might have been amply supplied with the spare 
water pf ^ canal, had the two last locks been 
bwilt fqf a^ftt purpose, and the canal have been 
»nwfe ffiueh more convenient than at present. 

SF 
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If the Rochdale canal company had made no 
agreement for the spare water of their last lock^ 
they might have supplied the town of Manchester 
with it ; and if the town had given the company 
£800 per annum for it, I presume it would have 
been much cheaper than it is now raised ; and na 
doubt but the quality of it would be much better 
than that which they now have. 

I am strongly inclined to think, that if the 
Grand Junction canal company were to divide 
the fall at their last lock near London, and make 
two of it, if all the locks on the Paddington 
canal were of equal rise with them, that canal 
would not want water if there is no locking up. 
This alteration in the last lock^ would probably 
have saved the ingenious Colonel Congreve the 
trouble of constructing his balance lock^ whicfa^ 
I fear, vdll possess moi*e ingenuity than utility, 
for I am inclined to think the thread is too fine 
spun for general purposes ; but if it would answer 
for that, the extraordinary expense of building, 
added to that of taking care of it, would proba- 
bly prevent it from being of public utility ; but 
in this I shall be glad to find myself mistaken. , 

I am sorry to say that the impolitic plan of 
combining locks, and making contracted basins^ 
is not confined to England only, for in Ireland^ 
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upon one of the great national canals, near 
twenty years ago, there were not fewer than 
eighteen dotibje or combined locks. From this 
it is clear, that canal engineers have been as de- 
ficient in the knowledge of the principle of a 
canal as those in England, and I am strongly 
inclined to think that they are much the same 
upon the European continent. 

I have now a difficult task to perform, and 
sincerely wish it had fallen to the lot of some 
one more able to discharge it than I am ; that 
is, giving such instructions to the canal com- 
mittees, that may be entering upon the execution 
of the works, as will prevent them from being so 
much imposed upon and misled as canal commit- 
tees have been, with fictitious estimates and vision- 
ary reports; for, furnishing them with the know- 
ledge requisite for such undertakings will make 
the task easy to them and beneficial to those 
who may have honoured such committees with 
their confidence. 

When the act is obtained, there should be the 
most accurate field plan drawn by some masterly 
surveyor, laid down with such exactness, that a 
land owner might, with safety, purchase or sell 
land by it, for every fence, spring, rivulet, brook, 
and feeder^ that the line will intercept or afiect. 
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should be represented^ and a correct profile maile 
of the ground overivhich the canal infill pass ; eve- 
hill^ valley^ and level, being laid down M^ith 
great exactness. 

When this is done^ the committee should pro- 
cure the most intelligent joiner or cabinet maker, 
to make a model after the profile^ represetfting 
every part of the works, and culverts for every 
brook, spring, and feeder that are to be conveyed 
under the canal. A three inch plank veould be 
sufficiently thick to admit of all the lock cham« 
bers being cut out of it ; the culverts and tunnels 
may be cut from the under side of it. Should 
the plank be too narrow to represent the basing 
that may be required for some situations, a piece 
may be put to the side of it at those places,* to 
shew the width they should be. 

After this^ the resident engineer^ the joiner, 
and the. surveyor should begin at one end of the 
line, and place the locks at a proper distance 
from each other^ make the basins, and put in 
the culverts, buiM the aqueducts, if any, and 
the public road and occupation bridged ; also the 
canal and private road bridges, and any other 
masonry that may be wanted should be placed 
exactly as the works woidd be when 
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When tbe works wane thus r^esented^ boj 
man of common capaeitj might see if the locks 
were right placed^ and the pools between them 
of sufficient capacity ; and whether the oceupa^ 
tion and road bridges were placed to the best 
advantage for the land-owner and the public. 
And if either mill or land-owner came to the 
committee^ to complain of any particular injuiy^ 
with the assistance of the models they might 
judge whether the complaint was well founded^ 
without sending^ perhaps^ from fifteen to twenty 
miles^ to have the place complained of examined^ 
and it would prevent other people from coming 
with frivolous complaints^ as the model would 
disprove them if not well founded. When the 
neighbourhood knew the committee had a model 
aUd field plan^ that impartially represented every 
thing that related to the eanal^ few complaints 
would come before them. 

And the committee should^ once in every quar- 
ter of the year^ have a particular account given 
how every part of the work was going on ; and 
by measuring the deep cutting and the embank- 
ments by a scale made for that purpose^ placed 
near the models they might see what progress 
was made in them since the last report^ nearly as 
well as irthey were acittally surveying them up- 
on the spot. These ipiarterly reports should be 
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entered in a book for that purpose^ and by refer- 
ring to them the coimBmittee would see. how 
much work was done in one quarter more than 
another. 

If the model was made in one lengthy no mo- 
derate room would contain it^ I would therefore 
make it in three or four parts^ and haye them 
placed near the committee room^ ready to be 
referred to on all occasions. By this means the 
committee would see a true representation of the 
works when complete, before the spade was put 
in, and from the model would be able to judge 
what part of them should be entered upon firsts 
and what part postponed for a certain time. 

By adopting this plan, the canal and its works 
would be brought to the door of the committee- 
room, where they might survey them at pleasure ; 
and it would render all those extraordinary sur- 
veys and reports of engineers unnecessary,' and 
very probably would save the subscribers thou- 
sands, if not tens of thousands of pounds, as I 
have before remarked ; but more especially so, 
if three or four hundred pounds are going to be 
laid out. 

. By thus going to work, how easy, would 
be the situation pf the committee; whereas 
now it is little else than toil, vexation, and 
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disappointmeat ; for the subscribers^ if possibly 
should never change the acting committee during 
the execution of the works^ (except for want of 
proper attention) and that is another reason why 
their labour should be made as easy as circum- 
stances will admit of. In order that the know- 
ledge of the said committee may be still more 
perfect^ I would recommend an accurate model 
to be made of a lock^ shewing every particular 
thing that relates to it^ whether internal or ex- 
ternal ; for the general model would be upon too 
small a scale^ to represent eyeiy particidar part 
of a lock. 

I estimate the length of a lock chamber for a 
broad canal at seventy-six feet^ the width from 
fifteen to fifteen feet four inches^ the rise six 
feet^ with six feet water. This would require 
the model to be six feet four inches long, one 
foot seven inches wide, and one foot one inch 
deep^ if made to a scale of one inch to the foot. 
By making the model this size every part may be 
distinctly represented, and it should be so made 
as that every part of it may easily be taken to 
pieces ; th^ parts should all be numbered and 
entei'ed in « a book, with references to them ; and 
Dpposite to every numbet the name of the parf^ 
and what use.it is for, should be accurately 
stated* By sudi a models the committee would 
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90on understand the nature of a eanal lock, and 
where and how it should be pla^ced^ omeh b^t^ 
than many canal epgineen do. 

I bave given no instructions for executing a 
tunnel^ because I wish another never may be 
made ; for I have seen^ and the public have expe- 
rienced quite enough of the delay and inconve- 
nience tbat attends navigating through one near 
this place which is more than three miles long. 

For the better infiormalios of tb$ ^mmittee^ 
I would have tlpem gm one step fyifh^^M biefor^ 
they let any part of the work, and th^i is^ for 
^wo or three of tVjn to ^ake a tour through a 
miBiber of the counties where c^najs are most 
conunon^ to 8<ee how they are desigiij^d and exe- 
cuted^ to enquire what pric^ was paid £or various 
work, an4 in what manner contracts were made^ 
and what kind of tools (if any) the committers 
funiiBhed the contractors with^ as well as what 

security they gave for the performance of them. 

I. 
Where any extraordinaiy piaee of work has 

been executed^ they ^ould go and view it> ajdd 

make tiiin^^tes upon ii ; a few Wfiel:s thus spent 

would be of unspeakable adv^oti^e both I0 tbe 

.coii»miM;ee and the subscriber. After iheir r^ 

turn^ 4hey should watt: oqiser their 00^0 line 

bdfofe tile cwitracts are made^ and caEefuUy iSKa- 
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tQiQe tll6 gjcQuo4^. ^nj}> aojF part that is found i^ef; 
^kid spupgy^ wher^ a iiigh embankment must 

* 

be cut ppen ^^4 ba^c t^ie water .w^W dr9.4nr 
^dftff; i^ndpprtiapsj^t njay |)e prji^e^it tp 4siv,e 
a siQf^U; bea^i^g or twp^ and ;le|: the F^t^i; 
be <?fa^W fto^B it for a, few months befpfe it fS| 
fj^irly ^ut ppeQ> or anjr pifiterial^.l^id upon ^hat 
part where the etfii>^,Jl}kqyi^\ i^ intended to standi 

Tfjie sacpe attention if . neQ^ssairy io bp p^i4 1^ 
^he gF^ufji^ >?vber)B the b^p^ pf ^ IwgP r€jse?ypi|: 
is intended to s^apd ; fof i|, jthe grpund is. noj|; 
perfectly soupd^ it sh9jjild a^l ]>^^\^ a;^^ ^ntil 
^ fijrm fpHAdaiip^ carj lj;e qie|; yitji ; ^nd ^hould i|; 
risp fjTppi ^'liisty Jo |hirty-^i^ f^^^^^ ^hepu^^}? 
tvpv^fik sjiwl4 be,t>j^plvp/efij: broai^, and thjp bapk 
jitwid hp.vp tj^o.igf/et slpp^ fpr p^ne of rif^. . . . 

In the execution of the canal ayoid' all iron 
aaueduc|ts and bridges, ,if possible ; for there is 
nptbin^ so iirm and durable as good masonry* 

I have given a design for making and hanging 
lock gates superior to any T have yet seeny but 
they are'not such as I would tnafcp for myselP. 

I w<m|d bav.P % g#e and heel post. ^|1 in onp 
casting madf> of good inp*al^ the gate pi^?ve,^ 
about throe jii€£f^,,apd yearly inch and .^alf jthicH^ 

2 G 
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with four light ribs on the outside^ each lighter 
than that above it^ and a two and a half inch oak 
plank eight inches broad screwed to the bot- 
tom^ and the same at the top^ with a stout piece 
Screwed to the front to shiit against ; a square 
of eight inches long should be at the top of th6 
heel to admit of a box being screwed to it^ to 
hold the top bar which should cross the gate^ to 
which the lever may be screwed. 

For locks of six feet rise^ I would make both 
the upper and lower gates of cast iron ; but I 
should not be fond of making the lower gates ot 
Cast iron for a lock of ten feet rise^ though I 
have no fear of them being made sufficiently 
strong ; but all the upper gates for common ca- 
nals^ I would make of cast iron^ as they will be 
much cheaper than wood ones^ and I believe 
three times more durable. 

I have before observed that one-half the lock- 
age water may be saved by making locks of six 
rather than ten feet rise, and I assert it with 
equal confidence that if cast iron gates were 
made for a canal with locks of easy rise, one 
half the annual expense that attends canals 
made upon the present principle would be saved; 
which is a pleasing idea for a committee, who 
may be entering upon the elocution of -a canal. 
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Upon whatever canal tbe upper gates are worn 
out I would recommend to the company not to 
renew them with wood^ but make castings for 
the hollow coins exactly fitted in the inside to the 
iron heds. 

I have also given two designs for valves, but 
the latter I prefer ; they should stand togethej 
on the contrary side the towing path ; for if a 
man has to pass over to draw or open one valve 
he might as well open both at the same time, 
which will be done in half a minute, and the 
float will open both at once, as soon as one. 

By placing both the valves on one side the canal 
the towing path is kept free from incumbrance ; 
for the towing rope cannot catch the spindle 
valve ; and moreover there is a particular advan- 
tage in delivering the water into the lock cham- 
ber at one side of it'; more especially when it is 
carried from twenty to thirty feet from the breast 
of the lock. By this plan when the water enters 
the lock chamber the vessel gently floats to the 
opposite side of the lock> aqd rests there ^s quiet 
and as steady while it is filling as if it was chain- 
ed to the wall ; but by the water being delivered 
near the breast of the lock while the chamber is 
filling, the vessel is placed betv^een two con- 
tending powers^ ai)d first driven one way and 
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then another^ find » never it rest, unlil the lofclL 
chatiiber is n&&t\y filled, 

< 

Delmridg^ all the wa^Eer at one side of the 
lock and near the middle of it is not mere i^ecu- 
lation^ for daily experience proves it, and by 
running so far after it has passied the doughs it 
enters the lock very quietly ; nor is making cast 
iron gates an entire new plan, for I have recom- 
mended them strongly for many years, and have 
seen them worked nearly four years ; and I think 
they will be good and firm four-score yeiars hence ; 
yet they are capable of considerable improvements 
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Imtructidns for the Canal SuhscrU>ern 

Canals are certainly of the greatest importance 
to trade ^nd commerce; and no man admires the 
utility of them more than myself, when laid out 
with judgment, in a country where trade, com- 
merce, and the various minerals proposed to be 
carried upon them, will justify the undertaking, 
. and leave the subscriber a reasonable interest for 
his money ; for it is not possible, with the tolls as 
tliev now are generally fixed for canals, but the 
public will be great gainers, if the subscriber has 
a moderate interest ; but I think there never wa» 



fti]^. a^dte' 8a mvkk prtlstitvled to AepHTftfe 
interest of indindukls ilad eiigiAQei;s 4is that of 
canals..^ -j'^ .«, . .jOir. » - 

The canal speculator^ who suhscribes only to 
gain by^ellifi^ Ms^ares^'' I con^deir Hitlie better 

* 

than a sfwiiifdlelr ; for atI^6hbiii(S8 m hid edtimatibn 
are extremely 'go6d/ aiid lie tHfl ride fir(jffn bne 
county to atio^fadt^ ib fid^oitfe k subdcribisr t6 di6 
niost ineligible jilati, Vitft hb othier vidv^ than 
that of selling liis shires. ' 

The public ar^ little awiare of the miichief 
T^hich these men havedkooe tp the comnmiyitys 
for subscribers to canals should be men of real 
property, who subscribe ftom no other moliye 
h\it thiat of supportirig the Whcme ; it is lament- 
able io isee how thariy oi tliesre have b^en misled 
by ihe eHtistl s]^fedtiktor. 

"■«,■•-.. r , i • . 

To* prevc^nt engineers^ as much as possible^ 
ft.™ mhle^ the public i„ future „i«. to 
fictitious es^imates^ I shall give some general in* 
gtroctions^, whi^h^ if the canal subscriber will 
car^^ly attend tQ^ I hope will enable him to 
form a tolerable judgjopent of the expense that 
attends the execution of a canal^ and assist him 
itt calenla^h^'cwfaat.iwiiage will be necessaiy to 
^fty .him Ato per: cent Interest j ^ith some oba9r- 
titidns ihst niay enaMtei him to jform ftn Qpinioa 



whetliedhe eounjhrji, tfarDugh wbteh the canal is 
iotendedfto pun, will afford such a qoantity of 
tonnage a& will indemnify the subscriber. 

. •• .. ,-. ... 

A cani^l with six feet water for navigating yessel^ 
jpf fifty tons burthen will require the digging 
to b^ about seven fpe^ deep ; and if the breadth 
be f9rty-four feet at the surface, and twenty- 
four feet at the bottom, the mean of these dimen- 
sions will be thirty-four feet. The cubic yards 
of digging in one mile of canal of these dimensi-* 
ons will be forty-six thousand five hundred and 
forty* two and two-ninths. 

■ ■ 

If the common digging be taken at 6^ per yard> 
including that required to make room for the 
lining peddle, it will reduce the price to about 
from 4jrf to 4|rf per yard ; but if taking out the 
slips that will always attend the execution of a 
canal be included, the neat price for the digging 
will scarcely be 4:jd per yard. -But if 64 per 
yard be allowed for -the digging, including that 
for the lining puddle, and taking out the slips, 
it will make the expense per mile for the common 
cutting about £1,163 lis. 
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' The price for extrit digging vnll be aecocding 
to its depth and the quality of the ground, and 
will run from 7dt6 9d, I9d, or I4id per yard; but 



where the digging k tktnily thirty-^ ^^ dtep^ 
a tunnel nviit in general^ be fiiH ai ebeap M 
open cutting. One hundredrjards ia-le^tliiqf 
cutting thirty-six feet deep^ with ei^Ktew &^ 
bottom^ and a slope of two feet for oaeof liae, 
will contain thirty-six thousand cubic ywh, and 
Is 2d per yard^ will be £2^100, which U e^al 
to £31 per yard^ running measure^ and perhaps 
is full as much as a tunnel would cost in the same 
situation ; but if open cutting should cost one* 
third more^ still it would be prefers^ble, The 
lining puddle should be taken at nearly, 6d per 
yard superficial measure, (but should be done in 
the best possible manner) or at about £225 to 
£230 per mile, where the ground is moderately 
good for holding water. 

If the embankments ai^e of any considerable 
«ize, OTcr vallies^ or for the head-of reservoirs, 
they should be ,^timated at not leiss than Ifd per 
yard, where the materials are not convenient, 
allowing from one foot six inches, to tw<> feet 
slope for one of rise, and the top of therbatik on 
the towing path side should be full twelve feet 
broad^ and the other ftjiltisn fe^t, and should 
stand fifteen inches above the surface of the water 
when the bank is become solid. ; 

Making the fences and the bed for the towing 



path, gri2^ding>it;Milf«AoitiD|^^l(»i|lt, ^\p^^ 
be tpktti at 1 5 &2.perl y^rd> Qimning qfeaaurc; ; ma- 
king-Hie r^uliiting:: w/^vob^ ^ trunks^ bac^ d^iini^, 
fltop'gttlekj &e.at^£G^ipfer mife^ hut tUiste^timate 
ivHIl ^fT'AccordiBg to the. ground ihe caaal ^rill 

paBSt&PCMIgfa. 

The locks shoufd'be estimated at ftiH £113 per 
foot rise, if the stone ' be confvenient, but inor6 
according to the distance ; digging the lock 
pit and puddling it round j6?50 ; V(4iich will 
make the whole expense of finishing a lock nearly 
equal to £120 for every foot of ride ; but this 
sypposes it to be built upon the improved plan' 

I have recommended. ' * 

■ ... ' ' 

The number of occupatipi^ bridges ii^y b(^ t9.kei| 
at three per mile, but will frequently over run 
this, and they may be* estimated at from £&i to 
£68 per ^ri^ge ; the public bridges maybe taken 
at from ^120 to £140 per bridge. 

l!1ie quan^tity of land required to viake a ltro^|} 
canal fitfaay be t^J&en at^xiin^ acre9 ffif mile, b^jt 
if there be'a gi^ai jdeeUvity io the ^r^un^ i^ 
acres should be allowed; should ill^^^aijud ^ 
principally supplied trith water; fropn reffimffixsj 
if the locks are' oiade nx £eet lise^ fipm |oi^t.eeii 
to fifteen aer^e^ pjer mile may serve ; but if made 
with ten feet rise, from nineteeti to tweimty ucres 
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p^f mile should be aUow^ ; it the t$kfh iir»tef j 
and »U other drains are included^ • H pr^kably 
M^oujd b^ found. rather toa Utile ; and ^ whatever 
PIsQr be its r0fkl Value^ one? third more should be 
added for all in^oi^ed gfnutid for sevei^ing and 
dividiQgil;. •. . I v i 

m • 

^ Aistrortliy of reitiari:i;^t&iit shdtild ihe cabat 
be thirty mites long> arid- lock ft6m a smiififtiiC 
both ^ays, nearly eighty more acres of latid woiild 
b^^waifl^y' (supposing it, to bs, supplied with 
Iff ater Irpnit jreser^foi rs) if the Jocks mi^c made 
t^il|b^|en fjEi^trise, than if made with tixrfeft rise; 
a^djVircbasing jthis e^ftra quaotitj of la,ndj and 
^aJcing \t i^to reseryoirs; lt^(M^ prOhftbl^i Qost 
J^jOOO; iVfhich W04il4 p^lt <or Jnaking iocka 
upon the best pvincipdl for • one * hundred* and 
aixty-six feet ri^ Yet neithe* the .qit^iftity^ nor. 
ithe price o^ the deep cutting <can be,ascerl^}9ed 
M^tth accuracy J without :knowk^ :ii^ ^e^thj^nA 
quality of the flprOUnd ; hut^it i^iU freiqiiiMitly ib^ 
ooe-^fcHirth of the commit cuttin^^: }m.;SOipe 
canals one-third> in others one^balfj and]^ joiw 
^rtitular lin^ it wiU.^e^ as nmoh as^theicditiT 
men cutting; but thi^ yfiil ^Idom happAi/ as 
*he ground' roust be ,very unfriendly to,, a <?apal 
¥ifliere it dotes. , . 

Mrw Ch^(Ban*s Estimate of the comtnoa d^- 
ging for the north canal is ^£ 13,538; and his 
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ettiamtefor the deep ^%giog£)5j0!i8i wbicfeny 
cectiii^ that «f the common digiging jg^^SSSj and it 
tbe fil/it ioiUnce «f the a^t I efer kttiew i attd ytst 
he h9B b(^ informed the subst»ibet^ to Hiki 
Scheme by his vague reports, ha^ i'eiy fftTorai>la 
the ground on the north side the river was to it 
canal; and hi$^ estimate ,for the emba^men^ is 
aearly oqe half of what, he haa iJlorwediof the 
eon^mon cutting. 

^e ettbiinknOents for some canals wftl be On^-^ 
fbtirtb> MF otbeiii one-third^ and sonie ohe-btiTf 
if the' temmotk Cutting. But to retiiril. IVfieri 
ilk subscriber jbas allowed the vaHous p]fk^^fof 
iMudiy Work which I bare set dowi^^ be AoiilA 
§id ten p» cmi f^ unfore^eei^ e6ntitaj^ce^> 
«igbt per eciit for obtaiiliAg the act &t a«^ti$, sik'* 
ikii fdtr tkfA§, engitie^^> ovcrlodkers^ committei 
ihtiiiAgi, etp^tifit if coiAmissioliers^ attomies> 
J9^\^,9Lt. andttee«fy©Ari«rtttiestonthe capital^ 
tf th^ W«rk be t larg^«^Ae^ which supposes Jttp 
require vixycttH to iiiisir; and I calcdate ttpofi 
^ captial paying' tlo interest for K4lf the ttnie> 
which is eifual t^ J[^\b pe# eent> and sbtold b9 
sdddl to the est»niile> AiakiAg iit all £^p^ 
tietkt, ttft^r su^b {triced «Lre ultow^ ai will ^ 
sufficient to finish it ; but ^10 per cent will dd 
for tbe kfss of itaterdsA^ where flit works are 
finished in few y^r** ' 
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I oever yet saw an e^iwate made by aajf e«Mi) 
mpW^r that allowed ooe sbiUiog for mf tlmg 
nft^ sort^ wJiich proves ip «whai^n erroaeow 
inadneir tbey ba^e }?«eii made^ am4 ihi% aceoiints* 
in {MMr(> Cor ^e terrible ^eficieacy thai does and 
filwayi will atteod the exQcution of canals, till , 
dief e aU^wances are made^ or an additiooa} prkf 
pilt iipon the work eqwaj to them ; f#r il th* esti* 
mat^ w^s eoade to finisb the work io the most coaa- 
plfH^ jn^m^er, still the expense of obtaioiig the acl» 
ai)d.C£^ri7ingiti#itof2^«tiQ0^ liesid^ the loss of 
in^^t4W the papital remain^ for this ca^aot ba 

I hay^ given M estii^ate tot buildilig a Uj^ 
aqueduct which may be required for crossing a 
iriver ; nor is it possible to make ope with accu* 
racy, without knowing the distance the materials 
will ^e io carry, and Whether by land or water, 
and if difficult to procure ; also whether the foun- 
dation, may be very expensive ; but when laid, if 
8tooe|)p ata moderate distance^ the whole of tthe 
masoory ipay be measured, including the aquaxe 
'backing;, and if it is takep at U per cubic foot, 
the subscriber will not be far wrong ; the comr 
pany finding lime, centres, and ^c^^ffipildiug* 

* If Ahe canal subscriber cajwfiilly attends :to 

tbofiie jnairu^tiQi^s^ ^ ^^^^ ^^^ ^^ ^P power o^f 
tmy ftrd^l eyfl^iKier to nusle^d hins by ^y fipeci- 
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OUST estimate; and when he has ascertained what 
the \¥hoIe expense will be, he may easily find 
what quantity of tonnage will be required to pay 
him five per cent intcfrest ; and perhaps a better 
estimate cannot be than taking the average of 
the tolls at 1-^ per ton per mile;* and whatever 
the amount of them may be, one-fourth' part 
should be deducted for wear and tear, clerks* 
salaries, and other iticidental expenses ; and the 
remaind^ will be the net revenue the subscribcnr 

- 4 

should estimate upon, and not more ; but if the 
canal should, on the average, have near three 
locks per mile, and a number of reservoirs, one- 
third ihe revenue should be allowed for wear, 
tear, &a 

I shall digress for .f^ moment; while I giy^ 
9^n instance of an, extraordinary estimate for 
making a canalr apd cpiil4 giv6 many imure 
similar oneff. 

The engineer for the iTiames and Medway 
canal (a distance of about eight miles) delivered 
his plan and estimate tp the house of commops 
in the usual way, and the estimate was rather 
under £30,006 ; but owing to a certain person 
being called in to survey the line and make an 
estimate for it, tlie engineer's estimate was in- 
vestigated at lord Romney*s, atid-Ire wW shewn 
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the inftoffieieocy of U>; and after defendiag it for 
some tbake, jit last he sald^ my Lord^ I dare ui^ 
dertako to finish tbii canal for j690,OQO; but it 
vrould have required nearly doaUe this fum to 
fioish it according to the engineer's plan^ as 
^as shewn in a committee of the house of com- 
ipoDs ; yet I think it may be finished before his 
tunnel under the Thames. 

• 

But to return. In forming an opinion^ or 
making an estimate^ of the probable quantity of 
tonnage that jnay come upon the proposed canal^ 
the subscriber should carefully avoid estimating 
upon ,coal^ lime^ slate^ fistgs^ and other minerals, 
that can be carried only a short distance upon it; 
for if they cannot be conveyed more than five or 
even six miles^ befor^ they arrive at the place of 
consumption/ in general they may be carried 
much cheaper by land than water ; when the ex- 
pense of conveying to and from the canal^ loading 
into and from the vessel^ loss of time in waiting 
for and disposing of a cargo, are all taken into 
the account; and it is really astonishing^ how 
many and great errors canal engineers have 
fallen into/ by estimatitag upon a short water 
conveyance. 



• » I 



Whatever may be the quantity of the various 
ditieleB' cacried;by land where the capal is pro- 



p09$A, 4bft stiiMoriber ahouU not «thn ti e f^pm 
nore tlMUi tiva^irds of them being cmrnd hf 
water« ftt if 4he caml baft ihi» proportioa it mil 
iMive« lacge shtw. 

With respect to the revenue that may arise from 
l^acket boats, nothing certain can be inferred ; 
for this i^vill depend upon the nature of the canal^ 
the extent of commercial trade^ and the popula- 
tion of ihe coufitfj throng M^hii^b it wiU pass. 

Tbore is certainly a considerable degree bot^ 
Cif judgment and attention required in laying out 
a iine of canal to the best advantage ; but this 
4»mist$ in virhat is but veiy little attended to in 
^oecal ; for if there be any niystery in a canal, 
it is in lajiqg out the best and most useful line. 
4be. country M^iJl afford^ and placing the locks at 
A proper distance ; for^ 1 st. That line should 
be caneffdly looked far that will be the least ex- 
pmuiw, mo^it durable when fini&bed^ do the least 
iiflury to^ j^fivate property, be the most conveni- 
ent for the public, and pay the subscriber tjic 
best. .2d. .Great care shmild be taben that the 
Jine be laid^ as much m possible, to prevent 
any rival canal being afterwards made that 
may prove injurious to the undertaking ; and the 
'be^t way; ill my optqiMV ^o pMireni Aii^ is to 
lay it otit in taich« maniBtrias will ccpdiiM aMi^ 






f$&y g^fe the amwdijy or iadivtdnair) i»t)|ipor»^ 
tUttit3F ef mikfi^ cdtetenil toiDcfaet (o cuBmmi* 
dAt with it ; aad this uAf tap&neAt the netys^ 
af^ and make a fital cbnd not Wwlb exesaititig. 
Sd. Ifp0S9tblr^ the liiie sboald be so )ai A a<it as 
not to require a tunnel^ because of the gi^eat 
expense that attends the execution of them^ and 
the Uiiidertainty of their* aurability ; but the par- 
ticular objection to them IS the many lives that 
are almost constantly lost in the execution of 
them; attd after they are fipisfaed^ by ;the boatmen 
fkllidg from the vessels iii passing through them; 
besides the inconvenience, loss of time, and da- 
mage done to mertaniile goods and bulky articles, 
by having the sheets and packages torn against 
th6 ^ides and top of the tunnel in passing through ; 
attd the water that leaks through the arch^ if 
generally ini^pregnp^ted with mineral . particles^ 
and frequently injures the goods/ 

Upon river navigation I shal} say but little ; as 
SOT many, delays aiid obstructions ^tt^nd navi^ 
gating upon them t I aod im^Itned to, think few 
more rivers will be made navigable, except a few 
po6\& fraetliotialiy ; for ws: disfAt eh is tiow become 
heietmty^ ^ •wfsg to4ha grfeat inerMsii ^F trad^ 
t*d of mmp^tilifMi Jtt; k, add t6 this the mmy 
imr caiMiki ihfct afdinaking> a^id.nwny more ffP9^ 



jeeled, lamof QpiBi<m><thattiM(|ffirieispoii ibiii^ 
risers •wiH be much dinrinithed;^ and to^pieireiift 
Hum, many parts ottkeini aie alr<aidy natkcaiuiL 
witneiBtbe Calderand Hdblile navigatioii, wbi A 
viUfiaonbeimrljallcbnal; and many^moreaaTi^ 
gable rivers roust be moulded over againi or they 
virill but seldom be med, - ^ ' 

•• ' •• • . ^ ■• ■ • 

The cprnpetition between canal ^tid rivgr iia;yi- 

gation^ will be much the same as that betwe^ 
stage coaches ; for thope that can navigate the 
quickest^, and carry fpr the least money, , vi^ill 
comfnand the trade. The loss of time, .,inconve- 
nience and expense that attends nayigatjn^ upon 
rivers, that are part river and part canal, if the 
pools are bad, is greats as every succeeding flood 
or fresh chokes up the tail of almost every cut ; 
and to remove this evil effectually^ would require 
the cut to be continued, perhaps^ more than 
half the length of the pool before it entered it. 
But rather than go to this expense, and' that of 
erecting wears across the river, and of* Wiiiitain- 
ing them, it probably would be betfer'tb nftake 
an entire canal in the first instance. 



• I 



I • ' ^ • • * • 1 



Aaothat .great ineonTeraeiice-tliatatteBda-twef 
navigatioB is^ that the imny 8lioftl» and cmoked 
windiDgt they abouod wiA fveatljr retard ihe 
ipeedoftlieTeaael; add to this, the great "Mrsiit 
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tsfwator.wijiiiiiinAr^ ^Brtilfhjihe4rynBm<i{fthe 
sMiM^ bvit dtieflf by Ae obitntistaoQ gmn it 
ihoi i^r <lhe. fBill otimMs 4mwing titekr Arm 8# 
^ iow^ 4;0 «tlie ]giiBat iii||inif ^ ihe 'MmpttUm, and 
a siHl siuoh^eata to iJiemselves. 

If a general act of parliament was passed^ to 
preyent the surface of any river that was navigated 
from being drawn * down more than sir inch^s^ 
»71lnd not more than twelve inches below the top 
\>f the wear^ if it was not navigable^ it would be 
of the utmost consequence to the mill owners^ no 
matter whether the rker was navigable or not> as 
it wpuld j^v^nt Ihem from wasting 4|^eat deal 

«f their wat^ to veiy little pui;pose. 

• 

From the great injury many navigations have 
suffered^ by having the dams so much drawn 
down, the companies have l)een under the aeces- 
sity of purcbasing the greatest part of the mills 
. situate upon them, at a most extravagant price, 
witness <lhe Jkym mod CitUw oavigaticm cooipany, 
for I lUnk they inire i^id^more for miUfNTupiurtfr 
tiian any Mt 4i£ xooa in the kingdom. 

Wut/fpmt^etpimmBsA fflsqti^ tiiat alifioAet 43ie 
weaniipim 'imrs by ^flMpds^ aod the hf eabing up 
dTAoDgjfrostii <are mmdi i|;reater thito posflein 
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If an wt was new aipplied for io* make a river 
nirigtble that^ bad many mills upon it^ unleae 
they were the property of some >^reat persosage 
who was friendly to tike scheme^ I apprdiaid it 
would be so much £eUered with protecting elau^ 
ses^ that it would not be worth the promoters* 
while to accept of it^ as they would not have an 
opportunity of compensating the mill-owners 
wflh Water from reservoirs^ as canal companie^ 
have^ by intersecting the country upon a mu<^p^|| 
higher level upon all directions. 

River dams^ near the tide-way, are much 
longer> broader, and deeper iha^ those from "" 
forty to fifty miles more remote from it ; yet 
there are many crooked windings, which sulgect 
them to an equal number of shoals and sand 
banks ; for a quick curve in a stream is as sure 
to raise a gravel bed, or sand bank, as a stone is 
to fall by its own gravity. 

The many err<»s that have been committed by 
arbitrators chosen from the bar, imputing the 
raising of gravel beds and sand banks, to the 
raising of the wear next below them> are great 
indeed, whcin to any 4nteUijgeat man conversant 
with the business, it was xlear « that they were 
occasioned by natural causes only. But ^ 




# cominitied, respeetrng some gratel beds being 
fukiA in Lord Diirtniovth's pntnte, a few miles 
firom Huddertffield; for the fact is now proved^ 
by the wear complained of being lowered, and 
yet the gxayel beds retain their height to the £ull» 
for I have lately examined them ; and the counsel 
who was arbitrator^ was told what ^ould be the 
case in the most conyincing manner^ before he^ 
ade that jftbsurd and oppressive awards wh Jin 
ill be a reflection upon his understanding so 
long as that wear remains; for a clearer ce^se 
never came before aqy man^ and a greater blufider 
was never committed by man ; and even in public 
courts^ I bane known verdicts given for wears 
being charged with having raised gravel beds^ 
where they had no more to do with them tl^ap 
the wind had. 

What a strange fatality attends the conduct of 
some^nien ! ^ If ike acbritrator had put this plain 
question to himself ; if an easy curve in the banks 
of th^ siifid b«oo)|jt where it is still deep water/ 
has cliwised snch a san4 bed to be raised, vfill not 
the same caiise operate much more powerfully 
near the mouth of the tail goit^ where there is 
a> strong stream and considerable fall^ and where 
the ewve krihe brook is more that three times 
an la^seoias that near tl^ said wear? Had the 



arbritratooput this question home tehitmetf, aaA 
patiently mflected .upon it, I **** ^^^ awaiA 
\fOnld have been yery dfflFercwt fitom ^h^k i* 
now is; 

But should the bed of a brook, or that of a 
stream or river, run in a straight line or nearly 
so, from a wear erected upon it, to the mouth of 
a^il goit next above it, and should there be^ 
gravel bed or beds of any consequence, at son jj^ ^j^ 
distance below the mouth of such tail goit, th^^P 
supposition is strongly in favor of the wear hav- 
ing caused either aft or part of them. The curves 
in a stream require the nicest discrimination be- 
fore a conclusion can be ^fely drawn, whether 
they or the wear next below have be^n the cause 
of raising any gravel bed or beds between the 
two disputed points 

To elucWate thiff intricate subjcotrraore fully, 
I will suppose a case. $faoukl there he a fi^ll of 
fiom five to siir inches beween. a wear^conrpliiined 
of, and the mouth i of* a tail ^it^ of tfae^ Mntre of 
fi wheei race that deliiftert i|r water into stMli tail 
goit abpve the wear, or a fall equals tc^ the dfepth> 
of the stream in moderate 8eason^> w^en running 
over the^ wear, it will no* canse any gravel* belt to 
be raised that can do aiiyinjmy; bwi wheisever 
a stream; ends at the top of any nattl, dam, or 



^g&ely tlmrei s; small pootiiiiK of aaMi grsrel mXk 
alwaji8 test, (pecwse the impdiltiig finrce of tiMr 
9(X8ftm>bafi ceModto at^upoii it) Imt the qnnti- 
fy will bft; so. sBiall^ as seaioeiy to be percehred. 

But should there be a gravel bed or beds of any 
consideraUe^ height, ia ar brook^ wheie the fall 
]#wh«(r I bam sapt»08ed: between the iiTbeel race 
a^*the wmr, I dare assert; without fear of ettp* 
Aadictioir^ meh ^avel bed or beds^ have beeo 
fir Tnhed hf the crookdl windingB of the stream^ 
ei<fier a little sibove or below the moutht of fte 
tail^it^; for a quick curve *a little above tlio 
mouth' of the goitj may do it as-effectuallyas be- 
low it, and this was^ the case in the: said osteite 
before liientkraed. 

If the curves in the b^d.of a brook are quick 
and larg^ near the mouth of ai^ tail gpit^ if Mk 
there weie five feet of fall between it and the 
wear^ if the distance between them: was from 
one hundred and fifty to two hundred yards^ large 
gravel^ beds* would^ be raised in- ^aie* Bed of the 
streMi> fdptfierefafe'a tBoufan#iil8(ancet inithe 
fiihgdbm tUsi' prove it 

Thi$» ase fre^pmortt disputes^ lespeeHag BiAng- 
the- hei|^i' of mill > wears^ Suppose a person is 
going to &emb a^ inill in^ &is^ow« estiiUf^ and thero 






h no iniU upon the rtream^ eitiier abowor bekiw^ 
within a great distance; it is of great niof|i6iit 
to the milUowner^ to know what fall he should 
leave between the moutb of iiid tul goit an4 the 
estate that joins upon him bSlow. 

' The best and safest way to ascertain this^ 
would be to take the depth of the stream, onee in 
tlu| week, for a few months in the spdog^ 0iSi 
the same in autumn ; add them: togetWy ^n^ 
divide theifn by the number of times the stream 
has been guaged/ and the {)roductMWiU be the 
mean or average dq)th of the stream^ and i^hat- 
ever numl)er of inches it is found to be^ just so 
much fall should be left between the estate below 
and that of the supposed mill-owner^ and the 
same quantity of fall should be allowed between 
the top of the supposed wear and the ^ext estate 
(^ adjoining^ or from the point oir place to where 
the water may be pent back to by it and the next 

land-owner^s estate. 

» 

But where the depth, of ^e stream iagnagedi 
the plank or planks/ an^.tlie^t^p ;of:tlu^ ^cM|r> if 
the water is to be guaged th^eu sh/()uld,]^eiexae<|jr 
levels or the real quantity of water cannot be 
foutid; and beftr<^ /any plaidcavofc timl^l^ are., 
fixed^ the width of the stieaixi jshould be :tiikiii . 
s4 vatiout pkcesi to fiod tjhe imeaa \Mdtti 1^^ 



If tbe meatf ^^b is not ascertained, justice 
cannot be done to' all the parties interested, for 

^liould the place where the pteinks or timbers are 

• •• 

fixed be wider than the mean width of the stream-^ 
the land owner/ above and below, would be in** 
jured, bj not having that fall allowed which they 
should have; and if the place fixed iipon be too 
narrow,' ihe supposed mill builder would not have 
justice done him, for the deeper fhe water ram 
over the planks or timber, and the greater would 
the fall be that is to be allowed. If this rule is 
care&lly attended to, few i^sputes can arise 
about the quantity of fall that should be allowed 
1)etween land-owner aiid mill-owner ; folr nothing 
more can be required of the mill-owner than 
nrhat I have estimated upon, for the effect of 
floods and freshes are not within his controul, 
nor should he be n^ade answerable for any part g^ 
of them. 

•\ ' . ■ * . ' 

If the land owner were faever to be in the least 
afieeted at 'any time by a wear being erected, not 
a water-milt in the kingdom could' be worked ; 
bttt such is the phydcal Construction of thiiigs, 
th.t mm nmrt, in dvftiiied s6tiety, ghe up 
many things for thi^tti^commodation of his neigh- 
bmir, an eqtliviilent fpr which he receives by a 
nutoal eati^ai^ of interest. 



l-OF&er often rocBiireB igreat benefit 
Iromilie erection of a wear^ especially upon large 
ff iTers, whene the water-baaks coasist «of a deep 
loamy soi^ vihich is easily wadied away^ . aiml 
the expenifi of rqiairing thesa is often ¥€1^ ^eat ; 
but where a weaor is ^rectcd^ ihineaapemae, mt^ 
great measure^ isftaved^ as the water, in the dam 
gupports and preaerv£fs them. . And aay loss that 
m&y be occasioned by a v/tar, in flood linie^ 
throwing more water upon the a^aof nt knds^ i$ 
not of much consequence^ all things cooBidered ; 
for it is not easy to determine^ whether Hoodf 
do not improYe aod fertilise <be lands ad- 
joiniqg a.Tiver^ moie tl|an suffictetat to aam^ 
penaate for any pavt of Ihe €top, that mwfhe 
vcoasianally oirried 4iff by tiieni» 

But in consequence of so many water mflls^ 
the country is never free from litigations aqd 
vexatious law suits^ respecting erecting^ repair^ 
ing^ or raising mill-wears^ by which the peace 
and harmcmy of ndiglifoours and friends are often 

» - , -■ » 

destroyed* 

Any person tl^M; iui goiii^ to . ereet .it new niitt 
li|K)n the seite of an old one^.or relay ananciest 
wheel race ; if he makes a^y aUerati^n iutb^ 
level of it^ shoidd^ in the ^rst initftm^ eare&diy 
ascertain the height of the wear M9idt.beli>w> -i^ 
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t^Kd Of fo«r aflSjfittf pkdfei, tf Ae cw^ 61* U 

is not feVei, and i^^fe tfc^'kter^e olf "ifeem ter t^ie 
ffi«&it hfeigii ef it, aM JCfteirM'irds jJdfivey tt to 
ihfe Atttt* o#!ii« toill, at tome jl4jdlft{«^lWiMitt^< 
iAd hat^ a ititorig d6^|>6^{rfiU dn^tfi^, t^atiii^' 
tff* fait from the loKi^ef'^ge of it to tfee to^ o^die 
•aid ^ettir at itiat |>lace ^1iei« fh^ th^n'hei^t 
df !i was ifound io H atid We daty tf( ifid mbri<li, 
and ttiei ftar of oiif tdtd iltotttd he stafefl ^ atitf 
the ptafe sKoutd tie firiiily let fotd ft Ufj^ 8f6td 
. lii iU Mitding, ifroih Ua th iwdVd ted dbdVii 
rag |rfd{ina. 

whtA height tb« Mtr one ^}M btej» «a4 it wotrid 
prevent any aA^Mlulge frbA feewg iA^m irif&ft 
any future r€{)airs ^ere ipade. ^ Had tjtiis pfecsfi- 
tion lieen observed fifty years ago^ 1 anqiineli)!^ t^ 
think it would hayepreyented law-sujts tb^t hav^ 
since that tinie cost ^ear balf tb^ yalu$ iof all, 

the water-mills in the kingdom at t|^at periled* 

• ' ♦ « 

WHte ^t! nitMft hti^i dt ifiii #eaf l^as tiet<ii 
Itttitttf; ma toeftn 4^ bf ibe stteatn ^^ baii- 
stt^^iM tt ihmilcl U 'ai6«rfidtad|%' t&kiii/t&ti' 

ifruti'rtfea«^«^t J 'ioiiti^jiyveif the atet^ 

t^«i Df iftiito'%ty ii, Yb^'the eeAtfl^-iioA^ lii the' 
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"w/w^l racfe 80 much »l>pvq that part pf fbe ^ear* 
that was found to be the meaa bright of it ' ' ' 
Eyery .niill-owrier^ . from. Jhe tiAe^ y^^y to the 
source pf the stream^ should thus ascertain the 
fall, if wiy,, from the crown of ,the we^r next 
below kin) and the- centre stone in the whe^l race> 
and ako from the top of liis own. wear to the 
Centre stone an ,the wheel rac^ ne|:t abore him^ 
a^dha^^thf Jeyels engraved ii^on a strong coppte;!:- 
pl^te, )and fiice^as l^efqrfj.st^te^, .or law suits wiU 
iqo^fpectainlj; ta]k^ p^^f^* S^^® 7^*^! ^^^ ^® 
annual expense of water causes and arJi)itrationiv 
in consequence of them, in the counties of iTork 
alid£ancaster;' were estimated' at JEl9j06Oi and 
simild 4rdde reviTe, 'it is probable in'a'fe^;year» 
tbhf >will exceed thissum^ unless softie such plan 
afl libaw racammebied be adeptei.' v- 

^i shall now resume ihy ' obserya1;iohs on * the 
spe^ and construction or water wheels, and tlie 
a|)p1icdtioii6f water upon them, and give insf ruc- 
tion^ foir ere<^tiiig^ 'what 1 consider, the most 
compfi^te c<)rn milli, with its requisite machinery;' 
a Bul^^ltif tti/9 greati^i importance tol^ie public, 
as 80 puc^ 4^pends i|pqn pire]i^ring ^he\£rafiii fn 
the Wt ; npaauer f<)R grinding, ajod asf gfii^ng 
is. so ver^ i^erfectly uf derstooi^ I ^iidr^tbetet 
fore> as mucb as possible, . to assist the miller in 
t^ a^t of gripdipg ; and dso to shf^w tbe^fiiriner 
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^ wliat means nc may bribg his giraia perfectly 
dry to market, no matter how badly it may have 
been housca;'for a wet harvest is frequently at- 
tended with millions sterling of logs to the public) 
by the guanti^ of grain tbat^ is. rendered unfit for 
l^s^ a^d the necessary application tto the foreign 
market. * 



I * 



* Tlio^ gentlemen who have been lately giving 
lectulfes trpon the power 6'f 'water, atid abfe wing 
Low it '^hotkld be applied to wheels, hate^ gene- 
iralily calculated upon the velocity qf the wh^l to 
be fequal to dne-third of that of the stream, and 
have estimated for a wheel to pi^ss through a space 
of three'and a half feet per secqii^ ; hut e:i^perience 
bus I6ng isitice' proved^ that this is a most impro* 
per speed ;^hbu^h it is what the Frejich'engineera 
and philosophers have generally estimated upon. \ 
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Suppose i water-wheel, "fifteen feet' diameter, 
vi&tkbA by 'a powerful riVer, and suppose the fall 
tp bll fi'om six to seveh feet, with a float board 
of from twenty 't6 twenty-four inches deep, and 
the width rif^it frppn eight to ijine fpat,. designed 
lo work five pair of gjcinding.stqnes,. (but it would 
be capiiljle, of \vorkiijigy ^rpm. pine, tp^ ten pair) 
suciii wiieet shoji^d n^e. frpiji, eight ^t? eig^t 
and a half revpTuUons» per muiute«[ ?Q¥AI tq^near 
six 'and a half fe^t per seconds wd with an equal 



w^f^w 



$fivp^ij »f w4ft( iff {^ i^ffift timit- -inwW #» 

in^qh p^rp worl?* fwd ffr;^Mter *M *f »* pA 

I once applied water fifteen difieit^^t waySj^ 
upon a vrheel of sixteen feet diameter, t^he fall 
being equal to the diameter of the wheel/ and 
€m4 4m^ it 4>T»ficaa|e t^ie.giwf*^ reaifilNie 
Viti^ 9,^im quaa% ^f wftw, vilify it tmf^ 
v'\^A f ftfcMgr «f ^mW fi^fM pff 90C91KI ' 
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The«e jgpntl#in,cn forp^t? tha| ^qp |» i^i^ 
move» only thrjee and f h^Of ff^jp^^ril^ffin^^ ig 
heavily Ioa^e4, .♦ fl<Mit boai4 .^a* fWHsel^ l^fH 
sufficient to contain pa<w» tb}i9.tl)^oM'4||r^4B|f 
the watei^pliea tp it, 9^ ^hit!i "T^^ mm^ 
greatly petards the jpojenj^nlt pf jOi(? 5r||fie|.j , fj||4 
thi» Irolds good with respect to bucketed wheels ; 
% 1/ % wheel ha^f^^paj resi/itfti^^ tom^^fffff^, 
it« x«loV jn?*»pn <*tf8e8 fte buc|ut4 j^ jbf ^<tmiS^ 
^lled, that at % tiwe the ^tjsr ^i^uM J» 4ati^ 
fte roost wprjc, Hi^yfafi tixr^iM .ft ^, 

I* . > 

It m.a^ be said^.you sbould m^ke t^e w]b.ee| 
twice us wide, and it yrould pontain th^^antitt 
t>f water required ; but I sbojuld be ylad to koow 
what is to be got by this ? If ill a cubic foot of 
water inerej^sc ip it? wiei^Jjl;, by lyjoff mitfiia 
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pf «|ie ifrbfipL wliQf> it may Itp swdf) ^49^ 

iKock ttmh \^Mr, ftpid wjtli tef IT vff^, ^ fwte 

But if A f ^1 adtABta^ in the "nylng of water 
eovild be obtained bjr makiDg a ^beel mow so 
Tety «low> it would be highly impradent to do 
ii^ fi the «lo«r «A#«kn w#idi wttveidaM^r cause 
a^rcai vIbmtMM iq k^ and of alt ttie mmdtAnetf 
dajjnndiiat aipon It ; aaddf these is a ewsidemMi 
inmwrim mmdbmuy; it oan iiever do ite WoiU 
ittll.t iMt^KMiei it stttejaets it to n veiy speedf 
iKssoliilioa. 

' ft'is Well kfiowDj ^at the power of a st^am 
engine is obtained with gieat expense ; yet nerer*- 
thclp^^^ iie^rly 9pjwB-fpiiBt^ of it i» MfifnABd m 
lyqrWng t^ ^y wl^^l ; )i|f^ j^ f^sr mtm 

^M4 fee pbtstin^ witl^ptit, 

When a water wheel Works so very slow^ jthe. 

least addition or diminutioii in the work creates 

' * ^^rebt iit^tdarity in its mot^inent^ and is yenr 

li^fious to the woilc niit is upon it. A wheel 

ef the dimennons before gtven^ stiouTd do so 

«f four ib fivft hOQK ]>*F^ «iXd4 ««f f 4li;fliMi 
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fts tiidTf^mln't; -^Ihit Wa^'"t!ie S^hiea* twfel ve feel 
bf^d, •■ ami ' only tii&t^d Viih a. ieUci^ of three 
tenir a hiff feet p^i" iteai*a;i<Ke'-kdaHiafa of one 
j^ i»f >^iii<Kirg ifio^es StMiM iiearly iilo^; it;'iT no 
iidns WJiterHtas apj^liyi: ^Add lii^h- ^l^eels Ifhiit 
run Bo very slow can never be matte io perform, 
tfa^ir .work well, tm tl^e jj^xt^laxfiy pf the molion 
18 more yenf ibiy feljt i^ ius|i iir^U jt|wi i« flow 

oneSv . r ' • T . r •»'•>•*". I. i --' '' 

; J^ think neaHyu^n. :na«er; wbecSs &e^ a * supply 
of Ti^r ibrct^-foirrths.of tliie year ; moidd it not 
ttiei^ ]ie;hig^l|r ini^d«iittf0r:aiiy joaan to 4»lca^ 
Iftt^^^is wjtij^el i^oriOQly.tb^ ^catce^tim «f ^raterj 
^ich. w^W^rpi^^^^ iiiite'froiB "wwig^mMKy of ibe 
surplus water to make up for the want 6C power 
and Joss- of time wJieiji a suffiqienqf^is j^o<f to 

•lit is pffdbable -the miF^owrier would for nine 
ijnOnt^ Bave^trundance of vrater/ lio tnattef tiow 
he used it^ and rai^tMi^'kn' extra' i^tfantity '6t . 
work, that would an^ply- n^ake .up for,.the p^pprer 

other thre? mopths^^but^fl^ii^w^epl^^ ^^j^erj 

' I^^^oMide^ithesfc ii!i^i&ys'^entieihen'llivb Wot 
4x<«iid«d<«h»ip itiie «piM Id^ rli^fe^ir^l^d 



another io^rf\x^i^il\ /, . • ;**/ • *^ 

' W«h respect to tlic hfei^ht'^a wtie^l tlie ^^^^ 

ib ifae sti^am^ t)fe iiatur6 bf tiie tr&de tfependent 

tlpbtt it/ 'arid it* co A vehiSncej should detenhiii^ 

^at ; andlirho ad^itiofta! power (fan 1^ <flbtaiiidt 

bjirndting^ a "vrhedfiigiier tiianUhe fall in the' 

streatn that worlcs it ; ^6t'it would ^requ^nt^j biS' 

found that such a whdel would be very ihcofivei' 

nient-^ '^ ''^^ ■ •" ' '•^'' " "' ' ^ 

, . . » » • « ' •" . » 

-i' •• ••'4 1 

? ^» L. » » ' - i 5 ' • ' • - • * I 

^ I would fiot recomoM^d a close huckete^ wbeeL 
where the fall was not more than eig^ ,feeft' aa. 
an open ,w^eel .of from ^fteen to sixteen . ffet 
^iameter would be much better for a fa][^ updef 
uat^ and with an equal, quantity of water would^ 

' * * * 

be mvich more. powerful ; , as.ppen wheels ^r/^ i{o|^ 
ipipeded for » want' ojf air, but close wl\efl^ ^^W^Jfi: 
are in ^ greater. or less*de^ree.,..^^ Qjp^n wh^^ 
worked b^ a xiyer, shpuld jia^e.t^e .floaf,boaf;d|^ 
front eighteen to twent^-fo.i^^ inches. d^€;p.;,ran4><f^ 
flash board from eight toieo iacj)e^dop^pn|t|ie 
back e^ge would greatly imprqv^ it, but expect- 
it it was heavily loadM; and such, a wheel 
i^buld be made cheaper ^ith cast rin\s. eigkt^a 
inches deep tod five-eighths .thick, than with 
stout wood riros and off stands ; and stout rolled 
iron tilates for the floats would be. cheaper in tbf^> 
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them to cast iron floats whicB Mtt! hMft UMd. 

. Stmpoye a water -wbed from twelve tofiAteit 
leet broads^ the axle should be o£ cast ixM,. Mft 
probably would be the best <<ast bollowji withu 
fiDrged pivots or oecks^ and three sets of forg^ 
arms ; for all the weight mi^t be takea off th^ 
xpiddie of the oxle^ bj fixing four spurs to eacli^ 
of the out castings^ to which the tmro outside scti^ 
of arms are fixed^ and they should he screwed to 
the under side of the middle rim, and these eight 
i/^i-iymiMt Sh^itge iSi Hhe Wd^t Horn tbe 
Aklffl«of<&^aihi. 

Pot it mbeef fiftdeh' ttd diarikt^f^ it wSdMf re- 
tdiatiletti htt^-ei^t fiMiK, hut i^ sateen feet 
Aaftfeier, M^th i£iii ihiA fto&t'^, ii would Very"' 
Hfifiiiiin^dMHy-iiii; Widi^^speatotlbewe^lSt 
df ^^ ^he«t if taii&b i^hfk i cast axle, ast 
/ MA^B, tiftgdi armii With f dl!^ ptatetf t<^ th€ 
^biU, ^h awheeT Would Welgfr ftbUi tW6 i6 
ife<Uf ihr^ Ihmdred iatu tigUei ifiaii it fiade 6f^ 

With respect to applying the wite^ io t&e 
wheel, t l>ave for mo're than twenty years atwiiys 
made use 6t two openings, the upper of them 
a^ut ieh indhes from the surface of toe water, 
Wh6ti it ft tnoderatd height, and the second oped«* 
iifg tfhoot' im t^t from ttie surface of it. 



But terttAnly the belt waff of Mfddttg a waiii» 
wheel ■' M^onld be to have the rims of mjr vtoot 
rolled ifon^ «tid ^11 the jomts rh«tied Uker 
tbosefbrtheboiler of a titeam engine^ and equallj^ 
well made as them; and the rise and cQver of 
the bucket should be ia one plate^ nearly the 
same strength as that of the shield^ and the ends 
of them sliould be rivetted to it. The arms 
should be made round and stout of beaten iroq^' 
and gradually diminisli towards the points. A 
wheel made upon this principle in the end 
would be found much cheaper than if made with 
cast rims and arms ; for cast arms for a watet 
wheel should never be used. 

Mr. Williaip Greeaup^ merchant^ of Sowerby- 
Itfidge^ near Ijlalifax^ has lately made an iroii 
wheel, which has no cast metal about il;, e^^cept 
the. aj^le, and I think ^here are only four si:rew 
piqs ifk \t. The wheel is fiv? feet broac(». 
fifteen feet diameter^ the .shield near seven- 
teen inches deep^ and there u a wry iiige- 
nious but simple plan for supplying the buck- 
ets with air; the fall upon the river, by 
which ,it is w^rfc^, is |iear|y ^ht feet four 
ixLt^m. Tbis wheel is by miiek tJie besbv^ 
c4in|>jeteM> of aay I haye seea^ and ffHitlm 
fCD^ lesii jnumey thai if jt had be^ onado of good 

SL 
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oak^ and I think wrigbs near two torn lighter ; 
and the remainder of this gentleman's machinery 
for either scribling^ carding^ spinnings orfrizing^ 
U upon a much superior plan to any woollw ma* 
ehinery that I have seen. 

Where a water wheel works a great deal of 
complicated machinery^ it would be much better 
if the speed of it was regulated by a governor in 
the same manner as for a steam engine ; but par- 
ticularly so where the owner has been so indis- 
creet as to employ a powerful river upon one 
wheel. 

It is difficult to say^ whether making such 
extraordinary broad water wheels and loading 
them so heayily^ or that of building large fac- 
tories is the more imprudent ; but the time is 
fast approaching; when the former must give 
way to machinery less powerful, much more sim- 
ple, a great deal more useful, and far less ex- 
pensive; and as for many of the latter they will 
soon be found not worth using for the present 

purpose. 

« • ' ' 

The openings for applying the water to the 
wheel are made in a circular cast plate full inch 
and a half thick, and admitting the wheel to be 
fifteen feet. broad as before stated, the plate 
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slumli beieikst in twii^ vad ^ two eods tbat 
flkeetia the middle tafaoold'^ rest upon .a) eipciiktf 
easting for that ptirpme ; and^the top •^%eilroidd 
mst iigainstra. stroiig piece of <Rik timber/ whieK 
^ill require two or three iron rods screnring to 
it ; and the other end of them should be firmly 
fix^ to sQinfthing tifat willnpt give way ; and the 
bottom e^gef n\ust be well fi^ed ia the <n:^8Bsqnry 
of the race/, and the ^^eel should run withiinae 
qyarter iff jui.rinch.PJf the pl^te. . The shuttle 
should. b^ made ill two,, ; and, draw^ with a cast 
iron shaft ; .. and the ffea^ . and shart must run 
thiewhpk, length on, the bftqk side of il, , 

. If the wheel 19 anopeaone^ ho. matter whDch 
way the water is a^lied^ jt stfouldnotsflyithrougl) 
it ; fmif ildoes^ itwili gte^ly diminiah'the p^^Wi^^.* 
By app^ng itewatehthrough two op^pingfk^ it 
gets hi^hei?' upion ibe wheelyi. and. will doimpr^e 
w<)r^*than IT coftdoeted tpf it orver a crow oil «|ei^.; 
and the common way is to divide the &l|y ,^^ 
have one half upon it^ and the other half in 
the i^ce; ri 'Eriiier jff«yi oJBapprlyiDg^thef w&tfif ft^ay 
do^ hxtt tAuch i^f efef "^^th^ finmier ; rlcQi^lfwjb^p itfi^ 
af^ied fi>diiiiirwo «ipi^itig3> itbeie j^rif^ |(^4Pift(^l?^ 
tbi^dwir iipdn tte^^i^attoiice,: «0aj^f9ii»{it4y^ i 
i$ niit;80>Jiable>rtD':% loff; viAdyjAfitfm^^, .-^ 
uf^per yfipmn^ i^ c^f ts«i^}ar < ftilifM|age>y<b9n tb^ 



filter fejUgh^ nd i*i» minel cmtendia^ iriA 
iBdkHimter. Oat tf-tbe Wet » cMUucUd to 
tibrirfaed eter a circiilar orowa iiiiBe> {.wMrid 
kave onljr one.tiucd ahoife it, and tiM^tliu^ 
Mow it ' 
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1 would rccotn?neiid the same sp^ for bncket- 

• < 

cd wheels as for open Ones, except fbcj dire verj 

• • • 

kig-h; and in that case, ihey should have a little 
inorc speed, or they may pot work steadily ; but 
car^ must be taken to admit a sufficient quantity 
of air into them throrngh the sole of ihtf 'Wheel 
near the rfse of the bucket, by leaving tin b^cntrtg 
of one inch wide and four feet in length, on each 
tldetlie middle rim ;^. and some peitens.ftc -a 'thin 
piece 4^ rolled iidn plate *od tiie lower, side-tlie 
<^[MfA!h(g Wo' and- a ' liaif : tticfafes -bcoaidy < idtely 
imMA v^/ to ^p^erent the .water :ftorii, |kfii% 
Arottgh,'%liibh')an^wers'Tei}i wdl;:aQdifhe wheel 
thm^ll'lliese opoinng$-:ge(s;90«ipiyn supplied 

•-' *' • -oil* ' ^ ') " M :.,.:r "ii.M *,.::, - . . 

< Thfe ttmy «be; adtj^ttodoasi m, nfe;.' thai »i£ thfi 
rinto Mt fitMi sixteoft id;8eTiente«tiMi^l|e$;4pey(^ 
Ihey wyH admit of atoUed plojte «««off i (Ml £ftfm 
jtochegbra^^ aod<i»Bliil£tUB:£lr tiii>i^9C«r/to 
there is ■othiflgblike mddiig tho/htiokotniMio^ 
for riMseitii^ imd iMiTeBi% ii» witoiifipeetf^ :«;' * 
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:KoiMiikef what Uiglityiei9keelfiin9^li^ iM 
three biid^te na)ribeMerti|M&d«p^te ^mfmlt 
of diameter ; fpr Hie wheel m^ht as. nfell be made 
to use a Targe quantiiy of water wfaenii is there^ 
as let it iTiii walste. as a Istfire bucket wil) use a 
small quantify of water as well as a large one; 
and there is no great extra exbens^ inmaiMtigthe 
bucket capacious ; but wben milTrigbts take the 
work, 'they generally recQnimen.d na^ow, shields 
prnms, , , , . j 

» ' • ^ i J . . • ■ ' t t ' H t '.•*•>» - ■• • ♦ ■ . }« . * ■ 

'Were 1 to make a wheel thirty feet diameter, 
if there was a moderate quantity of water; 1 would 
Riakg it^e .sjji^ld at l^st twelve j^ncfhes dee^, as 
the bucket should neyef be more th^n half filled 
i?ijith tfater.; but J would notextend the height 
^oy^ie^or^ feet; yet there are wheels sixty feet 
^^h, biit father than havs it much hf^heri, I 
^Ojiild. m«||f^9 it in tyvo wh^epls,. an^ let the upper 
disohfirge its water into the Ipwer; but there is 
a^ 3^ipus <>bjectioa to the ^gear running wet, 
wjliich cannot be avoided without considerable 

^P«",f?/: .. . ' -i -.V :•■.,,•/•. .•..;. lot 
j{-i->i^l,> •■ • .. ♦■.'.;• ' ■ :■•/ t ^. ■ ; » ' , ,A .!! 1-, 



Aii>b%b wliotb?iirteki«g toM into aMftbor*. ; 

A millrifflit canjnot .shew, his inatteotion in a 

more strikms" manner. ,thah by connecting gear 

"' • ii^ i '• y^" ".•'*^»* ' ■■'-* ^'^'^••' '■'*.' ^ 
with the nm of ii water wheel, if there is a pos- 

sibility pi avoiding it : for I never saw any. that 

worked well for any jength ot time, and it is 

next to impossible to preveut its running yret ; 

when the water is muddy the sand grinds it fast 

away^ and soon works it out of truth ; and 

moreoyefy whatevei; grease is applied to it ayfiils 

nothinir. for the sand and water soon remove it. . 



* The next i)kS plan is fixing the pft vi^heel to 
the water wheel arms, as it keeps the g'ear con- 
stantly wet, which iiijures it very much ; for the 
only way of having kny tind of gear t() wolrlt 
weHatfii last long, is to have a jiit^whc^ '4iaii 
loose facings fix^d: upon the axle,' independent 
of every other thing; and it should have a box 
made perfectly wateif tigli't for the 4^m' to work 
in ;' biit it w^iil require* a cock nea^ tlie bdttoni; 
to let the water out after a flood ; for if itdii g^^ 
is not kept dry,' it will neither last long nor work 
ea;sy; as the.^Liid^'&iiil wMe¥ not olrly ^HH it 
away, ikil keep the^lsth ix>ugb ; ^t^moH^^, 
it fs sdliMi tbat all the teetfa ar^ ^Tnei^ 1»^ 
nesa^ and: vvteii the soft ^as ivoi'k #et]^ Hb^HxB 
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soon grpun^ aut of tiurtb, anil^ afterwiMrds Aitjr 
cannot vr^M^t^ell. It is f^r the iiUei^ of lUb 
miUright 9,iid;the . caster . that iron gear bIlomUI 
M^oik wet^ but not for the owner pf it« . 

f » ' • 

Was the power of a water wheel equal to that 
of a forty horse steam engine^ I would not make 
the gear for the first motion more than from eight 
to nine inches hroad on the face* 

r . . 

Iron gear is in general much too strong and 

heavy, and the pitch too coarse ; for there is no 

occasion for that extraordinary weight of metal 

if properly made ; for the teeth should wprkneax 

the bottom when. first set to work, and if it will 

not work easy when so fixed/ it is a plain proof 

of its being^ improperly, made. Iron facings, 

w^hen out of truth, should be well chipped and 

filed, so as not to require packipg with iron 

wedges when put on ; but should the facings or 

the rim be much out of truth, they may be packed 

'■'with boariiigs, such as are used for making the 

joints of a steam engine^ and when dry they will 

be as hard as iron. 

> ■ ' 

Th^se few: gieiieral obs^vations I hope will 

pterept those who; in a gr^t me^idure, pfty be 

6l|'|LngersttQ the use of nmchiqery^ from 'being 

iii)§oi0d uifoo,* aiid kd into many il^al ^rrors^ 
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triib tespeti ttvtke 'speed 6f ibeit teitter viibeth ; 
which for sdMe year^has Ik^en bilt too tAucb thei 
easte^wiih those M'ho toga^ id inilV'^roAs, who 
may not liave had the! ittleans' of beiiig instructed 

in the proper use of machinery. 

. • - • 

I hatn before obsened^ how many have been 
fataily misted in speeding their water wheels too 
slow ; and it is with pleaiure I mention the change 
of opinion of a worthy ingenious friend of mine^ 
Mr. William PilHhg, of Mirfield/ com miller, 
whom, in the art of grinding and dressing, I 
have long considered the first in the county of 
York, and second to none in the kingdom, who 
had been an advocate for the slow motion of 
water wheels. Lately he has had the misfortune 
to be deprived of nearly one-fourih of his fall 
(which was nearly eight feet) a considerable part 
of which has been, I think, unjustly taken from 
him. 

His wheel is fifteen feet wide, and thirteen feet 
hi^h, and was made close and speeded very slow ; 
and to enable him to do his usual quantity of 
work, he has nearly doubled the speed of it, by 
enlarging ^e wallow wheel, m that nl^ altera- 
fibn was made in the sp^ed cf nhy patrt ^ the 
Haechitierjj except in the water wbeel. 9Bm 
whee> is now. the same width >«iidh6ighi it wnt^ 
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«nd yet notwithstanding the loss of one-fourth of 
the- fall, the wheel does much more work in a 
given time, and with less water, besides doing 
it much better than before ; for now it works 
steadily, but before the alteration, it was at all 
times upon a tremor, and constantly shook the 
nuts and pins loose. It now grinds in a manner 
so much superior to what it did before, as can 
hardly be described. Should it be asked, how it 
copes to pass that it now works so much better 
than it did before the alteration was made ? I 
answer; because the buckets in the first instance 
were nearly filled with water, when they should 
not have been more than half filled; and at the 
time the water should have been doing the most 
work, the buckets were turning it out ; and this 
would have been the case if the wbeel had been 
made open ; for a great part of the water would 
have rua off the floats, or flown over them. 

I believe Mr. Pilling was the first that brought 
the balance rine into this neighbourhood ; and 
though not the original inventor, yet I know of 
none that works it upon so simple and useful a 
plan, 

/ TAfe'irflifty of'tfiis ^Htople piece of meeha- 
Msm is^iMfst; 'if iiot altogether^ as gr^at as that 

^'the-^^lprjh^ Shuttle ; - ^<hp the time aad labour 

s M 
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iqips i^ work mwh Mt^CihAi tins' fi|Ml liH* 

. A mill hurst tbat contaiped four pair of j^rin^-- 
ii)g ^ton^s^ when the fixed rine was in use^ fre- 
quently had t|iree pair of them standing nrhile the 
fourth was han^pg^ which would frequently re- 
quire from three to four hours ; and often hefore 
it had worked ap hour^ it would have been thrown 
pff the hanj^ing by some hard substance that had 
got miji^ed with the grain^ which required the same 
;time and labour bestowing upon it again ; and 
after al)^ it coyl^ never be hung any thing like 
f^o true as by the balance ripe. 

But with the balance rine they hapg themselves; 
|ipd was a stope thrown off the hanging by some- 
thing glutting under it; the moment k wastal^eB 
out, the stope would ipstantly refaang itself 

without Itoy ai^pistanp?' 

AH thi^t time and lal^ur that was wasted in 
brigging, that is^ in setting the spindle upHght, 
is now dope away ; for the spipdle must be set 
upright before the stone is laid down> Md a few 
mimitef <mlyt»iepe$efw^^^^i >1^>|Hii^fra9r 
^ doing Ikiii is tp J«vr.ft wgoffl :}mf futfo^vf 

^Q^ thf Of i)ii^rfef « «f w^mii 9%wh th|* wW 
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Hidtli froift ibe t6tite Hf^ <!bhe id ffre M^ 6t 
(t. At'«fte end l&ei'« sftbuM be ft ^qaire^htfte 
fltat Vifl ^ itiitt fhe ttip xttfiMapiMlei willt li 
hole hcpi on otie «ide; and hnMM A iftvini6'Scr«W 
i6 %iiien to it^ and^ kfaidh aftti of fi^mii tbree td 
four inches longy with a square hole at one tikA 
that will go on to the sai4 rod ; and this will re- 
quire a thiinil)>screw atso to lasten it io the rod 
. ■•'It. t ' • • 

occasionally^ and it niust b^ pUced at a right 
angle Wiili the rod ; the other end must have a 
hole in it io admit of a pin a quarter of an inch 
ihick^. with a 6ne ihre^d^ and the point should 
he steeled and rather sharp^ and the. other end 
should he li^e thai of a th(:tmb-screw . to turn it 
With. 

When the ^^U fix^dxtpon the ipmdle^ slide 
the short arm first near the eye of the stone^ screw 
Itfastj iand turn the spiadlcr rotad; afi44timll 
dbar wbeth^ i(if u)^^^lft; filiditf it ikiwUAoma 
of the isemiFfi th»t &Lihe brafo Jte^jb im iAickikt^ 
spindle. foot Mtork^^wt he storedi sQiiis taiHalM 
It upright. Thea slide *hejsfe*ft arm Wf/w^. 
between tli^ffe and the edge pt the< iftette^ jmA 
turn tWiiyiiidle ffeiiiid> to see if 4)ie sorfi^cif 
!rt;oiie at that place agrees with that near the 

«) eadkllifetsiitedsreeiliTe 4i^ 

Llievkilf a£the> fsdeoiey -teti :4lie . iqiiirfle ronoidi 

A Me if 4faiiBtK£ike«of at:]ie4vB^ ihes^ :: .tndmll 
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* 
tiiit ni9y a]3|b p^oipi^ in a few imniites* WhesL 
the J cod. is ^ed pjpon the spividle top^ -ther^ 
VfiXkh^ no need of i^Hering it -while these cjcperi-? 
n>ei^t9 ai;e mukiqg, as^jthe pio in. the short acm 
ffifnyhe either raised or Iqwered by turning it 

found. 

Ev^iy time the low stone is dressed^ it should 
he tried with a good plumb rule, but a spirit level 
would, be much better, set upon the e^e of a 
piece of wood two feet six inches long, made 
true for tiiat purpose. If the fai^e of the stois^ 
should not be true when ^be spindle is ^ed hy iU 
it would throw the gear out of truths , and grind 
the wood teeth very fast kwajr ; but the best and 
readiest way of fixing the spindle upright is by 
tfe face of the stone, provided it be true. ^ 






*^^ On^ ^eat' advantagt^ resultidg^ from ISIxU flaii 
i#, { the miller can >diesB ^bis- «tone§ twiee W oftea 
arha^ttsidtDi db before ; fW^so lauch* loss in iliie 
ifi han^ng the stidn^ii ciMtd bat be dfspenfS- 
es^ v\^hh <' whtfeh- frequently icaiified them 'td 
be%orked much too long, to the ^r^at ittjiifjr et 
the gtain, and a heavy low to 4he Wtl*r. 
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The gftin td.thd mfltar by tihe'baliliM riae^ 
wbm leveirf idrottmi^aaice coiii«tedtiwiti» Hm 
imparii^ly considfenfl is estUQiri9d% nmiy iflN 
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teUigeiit iwHers af U .6/$. pa quarter r^ a&d^ if 
IdiOOQ^QOQ of qiu^rt^s i^e ,aniiuaUy.^^9uii4 jut 
iJie thiije^ united kiii^om8#. T.¥<tb J .sfaoul4 ^^fn 
pose t9i;lferaber a ^^^e^l^^^ it i»t:p^i|- 

8iderediirh9.t a vast qixaiitity nf flowj: is i;QiM^ixif4 
by ^e '«iw;K; and,nji|y,. l]^<^aDn»^l: s^vipg. jwillJiw 
£IJ25^0j^f, %ttlik|||uppo9epthe,wM,ojft)^ 
grwn. *P ;!)« ground by t^e, ba^nc^ f ip? ; . bi»t 1 4<^ 

not 8ij»y|pMp one-^fti^j^li,.p8Vt jrf ^J«| jE^r few 
niillen know of it, and still fewer know ho^.^ 
use it ; which shiews the necessity of making its 
ittili«^(i»{)tlbfic^ll!>^d8{ijbfe. : n- I 

llie ''federal estimate of the most experiienceq 
and ihielligeht ihaster millers is^ that there are 
S^ per quarter diflerence between grinding welt 
and but in a middling. Wf^j^ and more than 4s 
{ler ^porter ;diffe^n(^ bqtw^en .j^ipding 7^17 ,w^l 
aqd ^11 ; jtnd these x ef timat^s^ j wj^ic»b ta m j .6f)r<) 
tai^ knowledjife ar^ Teiy.fair k^W^w ^iwill be reiMJli]jf 
adnulted^l^ all t}i^ I^ao^ anythi^^^f the v^ 
ject. I; amy TCnture to ass^^ wit;h tb^ . g^eateat 
confidence^ ithat thiCre i^.not one mi]ler in twenty 
tbut JW01W;»y thwg#feovrt gFiWllRg wclL 

The anililal losg^by gbiiiding^ aeci^ng to the 

first estiioAte, Willl^e' MjfiOO^OOO ; and if an ac* 

eiivata wfsmf^ emM^ imM^ of the two supposed 

loisasj I Ifave ndt tile sniaikit doubt but it would 

. mtfeh exceed the last mentioned sum* 
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iMportuiee td ihiniyiteir rrilfltii-atid Vb«M^l^i 
ihktk mm in ^ti!^f t^HHrate (fT', And It is ^fy 
sflrpriddg itttf It ^fadtdtf M^^ !>^6ti to fiftte ii€» 
Gilded io, tdmiAatin^' Mlii^h' pAii >i^\gfs.tti", 

ihe puMie a^ tfrd of j^Mitt^'i^Mr^ ; yHibeiii U 
ikoAe fhtLt'sUnSi M initih Itt ili^ of M^(^ 
toedt. ' ••■- '-' ' ^'^ '^''" •■•■■'■ ''' "■ ■■•"■•■ "■ ■ "■ 






I shall now give iff^if!ii(^^9A t^:^^4iAgn 
corn mill^ upon what I siippose to be ]^^ iqoat 
iinproyeq plan, and diew ]iow i^ Taii^iis works 
should be constructed. , - , 

1 ^ : . • . ' . * .. .'*.»:. J ; » 

At 

A Imilding: to cetrtMn foUr pilii* df ^HidtA^ 
itones <f(tf I hkitWotii' dmrntAAh^^OiOlviig 
ftonefi sh^idd Ikrin ftr 8epar&td'l)tiil^i%) ikoiM 
Be Irdnt i^eiefi t<t ivOtthfUOMlolSj^ It^rtKMrJ liiid 
from ti^elMCo ihirteett yards t^iA^, ^eoittanlSf^ 
three ehaMh^rfioort, ttltfo m atli^ fttfot itf tiie rOOfL 
The heigUe^ tho htams for Ao fiM(t- < i iiiMWW 
from th« ground flo^ ^MftM he ilto^lM^ Jia^ 
from the to|» side of ^ ^t «haiih«f ri^irrlMrthe 
under ^|deKthebei»f«;«f(t]|e^4Hn«d|llifc1ff^#M<^ 
tad from tbe't»|^iidft»|' tb»»6<<MMl.nVi»lif *^tg« 
to th^ under fids tlw hoMM tNT |]Ma«li<|«fl9!»( 
nine feet. ;. :. ; • . i-in 



^l«Ahoii)d be thru* ffw^tlucl^ta i)l9«roimd flqor 
ipitb'tfirflTe tibroi||^jpW r^, frpwi.tiimt f«et 

ttien ' 1k! ,redi)G«4 ip tfrqntf ^n^ wjhe* thick, ^ 
ftfter^^i^i! 9}}pdM \» ^v^ in^ UvUm tt evwj 
floor; and should lepntevy tmU^ tbrevghi ia 
every rpod. Thf w*M* ubptild he -w^ll granted 
from the fpyqd«tipn tp the top of the bnildiog. 

Tbe vrheel race bottom ibould be iq ifrfaple 
stones^ and go from five to six inches under th^ 
walls at each end ; and the ashlar for the sides of 
ibQ lAca shauld be eighteen ioches on the bed^ 
iiitfa twelve throughs in a rood^ from three to 
four feet long. 

The building is supposed to be for a powerful 
water wheels or for a isteam engine equal to 
twenty-five horse power ; and in either case^ the 
grinding straat ^oisld be^ pl$u^ at one end of 
die buiMwg. Should tJie wat«r ^beel be supplied 
wifr A powerful ifireikm^ though the faU should 
a»t exceed froA fix la sevw feet^ Ik^t will be 
fm ocoaAjioii to muk^it meie Hkm from eigbl te 
niiM^ feet bro«di 9$ befeie «t»iid* 



-Tbent abkili^ M%ttMber building erected cloie 
t<» tbe 8td« flif tlii M^i O^AikifoiurfMn to fifteen yards 
long, ten y^tdi ihiHi^^M tte «aid vail of tbe 
mill would0er<if>elk>tli blAtditlgs'; Imt from six to 
seven yarll!^4t Hit end ^t the grinding stones, 
it should be' one -stopf lower than the mill, or the 
remainder of thfe* bluff ding; and in the top cham- 
ber the Tint^tor 'rfiould he placed ; and hj its 
being a clmtiiber ]iowe)r^ the grain would descend 
of its own accord fVdm the mill chamber^ or 
from a chamber in the said building upon the hair 
cloth. By placing the ventilator upon a level 
with the second floor of the mili^ the grain will 
descend from it to the grinding stones without 
much labour. 

A warehouse is much better to lodge grain in 
than a mill chamber; for/ with the vibration of 
the floor and the walls^ it soon gets sliaken sad 
and close ; and moreover^ it is much more exposed 
to the dust with which a corn mill aboupds^ than 
when kept clean in a separate room.. 

SiMmld anmlller/ that ^bas a veatilator,^ tMake 
a good deal of sbilKng^ Mhe shudes or seed* 
would nearly supply it i^isthiffieT. > The diami^taNr 
and width of the vt««ter wheel sbeiild'be detor^ 
mined by the power of the stream^' itH fkH;' aiAd 
the work it is intended to performi - and' t ^ill 



rap^e it equal to work five pair of griBding 
sfoBea^ and tberequmte macbinery ; and takeilie 
^m^ter at fifteen ftet^ the width nine feet, but 
I Imve sometimes made them much more ; but it 
is highly improper io have raor« than five pair of 
gtinding stones wo/feed by one Wheel, f<Mr if mori 
are required, two wheels would be much bistter ; 
and take the speed ^of the wheel at eight and A 
half reTolutions per minute, equal to six and a 
balf feet per second, as I have before stated ; iht 
upright shaft should make twenty rcTolutions 
per minute. 

The diameter of the pit wheel should be tea 
feet, that of the wallow wheel four feet four 
inches and the spur wheel nine feet diame- 
ter ; and the nuts for the French stonef 
should be two feet diameter, and make one 
l^undrj^ reToIutions per minute ; but those for the 
grey stones should be from two feet two to two 
feet three inches diameter. 

The crown or fly wheel at the top of the 
upi%ht shaft shoi^bd be six feet ^meter, 
aQd work a nut of sixteen inches diameter; 
^od iip^n the sajpie sliaft with the nut, there 
wbmAd be ym dram for wotking the dresiii^ 
wafchine^ which ftbottld inal^e-feom^0ttr hundred 
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Vbit p9k lAeel, the spur* telkeel, and tiie fijr 
mhed^ alMiild all have kme frcings scfewfid W 
the rim; hik there ie no BfccesH;^ fer bfinky 
loose facings fw the wallew ivheet And tbere 
ihould be a cast iron rhn for tiie sfslndles* to stami 
iipoii^ eight inches faroad^ oneMndthceeqiiartess 
inek thiefc^ and ten feet four incheft iA^metfif, 
which aaj be; fixed upon six ce^t iion pflr 
}0Lca, about four feet from tiie ground ftoop^ 
M upon six stone pillars; aindii should bave 9$ 
many round holes through it^ two inch^» diAiMr 
ter> as tbere are to be mill stones ; and eaeb spinr 
die foot should stand exactljj^ over each hole. 

There should be 3 caMtng over Ofc^ bot^ 
ft«nrteen. inehes' long^ seven broa^ and the fM^^ 
iaebi thicfe^ wfth a. bolo: near each end^ to serew 
thonnt: to the ckrcubii eaAt»ig ; and in ^ middle 
of it tbeee sbouU be^ft wmA f cotpb^rai^^j^ shfiped 
like ft bftttei^'isL blach^ sis injehes, di^^eter^ and 
four inches deep ; but the indbdi^ o£ it oMget he: a 
square box, and contain another cast iron box, 
four inches square m the inside; arid the bottom 
and sides should be half an inch thicS, and sltould 
fill tightly, yet work easily up and down it. 

Tbrotigk ffae laiddie oitywy^ sid«.of tbeiMMr 
box tbo^e ravdt bfr&liob «bcee>^a«tar»of miaefa 
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q^poitteto these four Ihoifii there mm be ftiir 
motttflsei c«i tiiMn^h tlie rotiiid par<9of tlitcast- 
ing two iMhes deep^ aqd three c|iiiaitonB ^«n inch 
mkk^ t0 Skdinit of four {Htm goio^ tiirough them 
and the inoer box elso." The inner box mint mi 
ha^ea hoie hi Ae hoibom^ Bud the bmM stc^p Ibr 
it ehoiild be tvo and a half imsbcs wqoxte, tmi 
etand evea with the to|» ed^ ^ the bot^ and 
baiw aapaee of three quarters of an incb between 
the touis slep aad the loside of it. 

The four i aidpins should project about an inch 
and a h^lf on the outside of the round part of the 
cartiog> aad have square heads to admit of a 
MMtU screw kej^ to turn them while the miller 
i« brjggiog the «pindle^ as it h <;aUed^ that is^ 
getttng it p^peodicular. 

The foot of the upright *haft >?«rill require 
a plate with a square box cast upqn it, threb 
inches deep, and fout inches wide, but should be 
stronger than that for the spindle, and must hate 
a screw pin in every side to a^ust the brass step; 
but Be ianer box will be i-equtred, nor any spin- 
dJe to raise it> for when the, step is too much 
woi^n^ it nay be raised by putting a piece of 
i^lkd iron plate* under it^ and the cast plate m^^ 
be ecrewed to the brag tree with a.ooupje of 
aerews^ 



It is full twenty year$ since I first introduced 
this plan^ and I belieye it was the first of the 
kind; and though so much superior to the old 
way of brigging with a few wooden wedges^ and 
raising the stone with a long clumsy wooden 
lever^ and a string at the end^ which was pulled 
when the stone required either raising or lower^ 
ing^ it lay in obscurity for some years^ but now 
is become uniTcrsal in this part of the country. 
This shews how slow ^the progress of mechan- 
ical improvements is; and a greater proof can- 
not be given than in the use of the balance 
rine and ventilator. ^ While on the other hand, 
we see the most trifling and insignificant im- 
provements, if stich they should be called, make 
rapid strides, and^ for a time^ arrest the attention 
and mislead men of sound judgment ; witness 
the numberless plans that have been designed 
for steam engines, and for the make and move- 
ment of water wheels, which are vanished like a 
dream.^ 

The spindle will answer very well, if made of 
good cast metal ; but where the nut will be fixed, 
and eight inches above^ it should be turned ai 
true as possible, and the hole in the nut should 
be bored true to fit it ; and when the spindle is 
in the throw or lathe, the nut should be put upon 
it,' and the spindle should run in the nut for an 
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bottr^ in Oil and emetj dast^ till they are policed 
as fine as possible^ to make the nut slide easily 
trhen raised out of gear. 

A groove should be^ cut in the spindle^ full 
half an inch wide^ and fi?e eighths of an inch 
deep ; the bottom end should begin a little below 
where the nut should be fixed and continued^ 
and eight to nine inches above it when in gear^ 
that when it is riused out of gear^ still the key 
in the spindle should be some inches above the 
top of the nut. The key should be made of soft 
steely and firmly fixed in the spindle; and there 
must-be a groove cut in the nut that will exactly 
fit the key^ or it will ^hake when workings and 
ahoqjd be half an inch thick and six-eighths of 
an inch deep. There should be a hoop^ half an 
Inch Ihickj fixed upon the spindle with two screw 
pins^ to prevent the nut from sliding too low 
when let fall in|o gear. The nuts for the spindles 
win work most easily^ if cogged with wood six 
inches broad. 

The gear for the pit wheel should be nine inches 
broad^ for the spur wheel seven^ and for the^ fly 
wheel four inches. ^^ ^ 

The bearers for the hurst should be made of 
cast irouj ^covered with four castings^ with hol^ 
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m t» idintt of ^ Bpinitm 
fisr the umiehi «lMa ak». 



The top side of the under grinding stone should 
lie laid three inches above the chamber floor^ and 
the girders for the stones should be of cast iron^ 
but the casings for them of sheet iron; and the 
hoppers should be wade circular of rolkd sheet 
iron^ and the shoes {qt them «hould be the saijue. 
Making a hurst upon this principle mil prcTeat 
it from taking fire^ and the cost would not be 
above $2b or £30 more than a wood one. 

But it may so happen^ that a person might 
*wish to make a hurst uponi^this principle^ where 
it may be difficulty as well as expensive, to pro- 
cure castings for it.; and should that be the 
case, he ^ may make it of wood, and , the circle 
for the spindles to stand upon also, and it 
may be made to work equally as well as if made 
of cast iron ; but the gear must be cast iron> 
except the cogs for the nuts, let it cost what 
it may. 

1 have no doubt bui there will soon be corn 
mills built in Russia, and on the continent, upon 
the principle I recommend. 

Both the ^ater wheel shs^t and the upright 
ifaaft I would leeonmend to be made #f cat 
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mo; teit dti B wbed only Bine f«>t broad, it it 
not wMctb vhile to cut the sfa^t htdlvwi. TIm 
aprigbt shaft sbould be cast billow ui one length, 
sixteen inches diameter at the bottom, and twelve 
at the top, vith a shoulder iqioii it to st^povt . 
the spur wheel. 

I shall BOW oxi^sia, the nature of what I eon- 
ndw the mwt simple aad vsefut, as w^l at the 
best balance rma. 

The balance rine I recommend is a cast iron 
bar, as p^r figure. 



The tW9- epda are sunk into the stone, till that 

part at A 19 even with the back side of the bur 

stone, « nearly- so, tiiat the stone may be entirely 

' worn before the inside of the bar can obstruct 

the working of it. 

Hw smind cupat B nost be exactly in the cen- 
tW of the stoa^ 9bA the round ball that is turned 
Qtt- the top »f th« spindle, murt not be more than 
tibtee^fbnrtibi; of an inch diafneter. When the 
!■■»: fiiadlMact^ialiiefieBtFa of theitme, it 



\ 



278 

should be soldered on with lead as fast as possi^ 
ble ; and the width between* the inMde of the 
arms of the bar should be equal to the width of 
the eye of the stone. The bar should be full twd 
inches deep^ and one and % half thick, mdde of 
good beaten iron. 

There will require ft round casting six inches 
deep, and of the same diameter, with a square 
hole in, neatly fitted to the square of the spindle^ * 
and a groove in the top of it, of equal depth 
with the bar ; but the width of it should be a 
quarter of an inch more thao the thickness of the 
bar, for it should have this space allowed to play 
in. The whole of the ball that is on the top of 
the spindle should stand above the bottom of tho^ 
groove in the casting which is fixed oh the top 
of the spindle, but no more than just what vHlIl 
clear it to admit of its filling the cup B. It is ' 
plain, that when the bar is in the groove in 
the round casting, it will carry the stone' 
round with it* 

The letter G represents a square protuberance 
on the top of the bar, up<m which a smsli s{»iidle 
is fixed, that works the shoe which feeds the 
•tone; and when it is laiddovv«, if it should nrt 
exactly iialance itself, and. it is a Imndied to one 
it does not, it must be adjusted with lead» vd»cli 
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should be firmly fastened to it; for the balance 
must be retained with the greatest exactness^ or 
the stone will not grind well ; and it is the want 
of this precaution that has made many millers 
miscarry in the use of the balance rine. 

AnotI|er^ ihing Ja which the millwrights «hare 
greatly erred is in not bfirving the cup at B in the 
centre of the stone with respect to the d^pth of 
it^ ; for this should be as carefully attended to as 
to have it ill the centre in a longitudinal 
direction. 

' I hope these instructions for fixing the balance 
rhie> and also those for brigging the spindle and 
raising it are sufficiently plain^ that any master 
malleTj or millwright of common capacity, magp 
understand them 

A griading stone may be balanced with much 
more exactness by the balance rine^ than it can 
possibly.be by the fast rine when fixed upon the 
spindle ; and if this be the fact, the consequence 
will be, that grinding may be performed with 
much more exactness by the balance rine than by 
flie fiistone. The nufi upon the spindles may 
wilb safety , be taken out of gear when the water 
wheel w runnbg ; but it must stand' while they 
are |w( kite geer« 



French stones four feet ei^rftfpqlm .^fUMtnr 



'(for this I take to he the hest size) wiU not grind 
niore than three buriiels in the bcmr^ if ground 
in the best manner ; jet . th^re are many :nnUers 
that grind nearly five bushels in the same time ; 
but all such grain is greatly injured. French 
stones should always^be dressed once m the week; 
and all the clammy paste 'tilat a&^es to thein 
tdcen off three days before or after the stone 
is diessed; with an old card made of strcHig 
wire ; ffor Ais is as benefidal to. the stone as 
half dressing it. 

Having the woriks properly put into flie stoncf 
is of tile greatest importance for grinding well ; 
but tiie diffietdty lies in knowing whidh is tiie 
l^t way of settiBg out the wioutks for a grinding 
stone. 

An inteHigent man^ ' upon a very superficial 
TieW of the works as they are generally put into 
a grinding stone^ will liee the impropriety of all 
such divisions and subdivisions as are commonly 
used in the land and furrows of a stone. 

l^e KTotki id a gjrindiiig stone^ m thus set 
out^ plainly jhew ik^X some parts of ihom keep 
t^e grain much too long in^ by whicb it is greody * 
injured; and % there are other parts of ih«li so' 
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ifBIsrofttrfy eongfnieted, tha^ thqr tiirow it out 
tiefwe it is ibreo-foiirths ground. Hiose work|i 
miBt be thfe be»t eonstracted thai > comnieitce 
gf iii£ii^; a^ an* equal dUtance from tlie ejre of 
tbe stone^ atid uiiifarmly^ discharge the flour at the 
ed^ of it^ after tbe^graSn has passed through ao 
ei^uftl i^aee io^an equal time ; but toaoeomplish 
this^ the draft iBUtt Jgeep ia^er/^fisgi as itafi* 
protfchcs^^ the edgeof^tfae stone iii a^giTenratio, 

V 

■« , 

\ 

As the works are now put into the stone, some 
of the lines recede from, the centre three times as 
mucl^in a certain length as some others; and 
there are sbme lines th<it approach itfiye times as 
fast as they should do. 

The next thing to be condidered is the raising 
of the stone, which, in general, is very imper- 
fectly performed. Some are raised by wedgesj 
some by levers and weights^ others by screws, 
and some few by gear ; but yearly all of them 
are imperfectly raised^ because tjiey do not lift 
the spindle perpendicular. 

To do iiiih w'ill require a pin or short upright 
to be niody forged, two feet six^ inches long, or 
any Other length that liiay be requited^ one in'cb 
and a half £a^«t0r> abd turn four or five inches 
in'iiie nuddki having a4ne thrc^ cut of ?ighi 



in an inch, wilh a nut for it ioh work Mj fimd 
firmlj in a piece of timber^ under the circular 
cKsting^ in a perpendicular lino with the foot of 
the spindle^ but the top rauit go tfarou^ the 
circular casting to the under side the iron box 
the brass step is placed iuj where the spindle 
foot works ; and ihe bottom of the short up|right ^ 
need not go more than five or six inches through 
the mid timber^ which should be strongs as it 
will have the weight of the stone to carry when 
working. 

Upon the upright pin there should be a square^ 
a little above the said timber^ upon which a spur 
wheel two feet diameter should be fixed con« 
tainiog one hundred teeth. And there must be 
another short shafts the same strength as the 
last^ and one end may be fixed near or upon the 
^ound floor^ but the other end must rise four 
inches above the circular castings upon which a 
nut must be fixed^ containing ten teeth^ two 
inches broad^ to work the wheel that contains 
one hundred teeth ; and on the top of the shaft 
there must be a face wheel fixed^ containing sixty 
teeth^ which should stand upwards^ and tiiis 
wheel must be worked by a lying shafts upon one 
end of which there must be a nut with ten teeth^ 
to wprk into the wheel with sixty teeth; and^hfi^ 
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cydier eti mwA g& thrfiiiigb the frmii of ibe Inirst^ 
nod have a himdle^ by which the stone may be 
raised the hundred and suctieth part of an incb^ 
by moting it one tooth ; and by the addition of 
two more wheels^ one eontainii^ six the other 
thirty-six teeth^ the stone would be raised one ^ 
tihpusandth part of an inch^ if the handle was 
only moved one tooth. On the back side of the 
handle there should be an index^ divided into 
one hundred and sixty or one thousandth parts^ 
if the stone should be raised so little at once ; 
and a hand like that for a clock face should be 
fi^ed upon the lying shafts which would always 
shew how much the stone was raised at once. 

Hie whole expense of gear work for raising 
one stone^ including that of the balance rine^ 
would not exceed £5 ; but were th^ to cost ten. 
times the sum^ the money would be well laid out* 
A cast iron spindle must pass through the bursty 
and stand> upon the circular casting like the other 
spindles^ and be worked by the spur wheel^with 
a drum at the top ; and work the shilling stores 
by a strap, for they work much better this way 
than any other. 

More than seventeen ydars ago I designed 
Warrington c^rn mills, in which there w^e 
i^Mteett pw of nkiU stones, but two pair of 
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fliefli iv^ fbf tbttltaf ^fa, uA ire v^ked bjr 
•li'aps of jextfaonliaBfy lei^k ^ : 

ThM raising t]xe stone by gear in the manner 

describe,d^ and liifUng the spindle perpendicular^ 

is greatly in favor of grinding ^ell is certain ; 

still one great difficulty remains^ and until it is 

teffkoyeAj considerable imperfection wiU attend 

the machinery of a corn mill, and I thinl there 

is nothing more difficult in mechanism than cdr* 

recting this imperfection. What I' allude to is? 

the expansion of the spindle when heated by 

frlctipUj^ which is common to all^ but much more 

to some thatn to others ; and the more the spindle 

is heated^ and the greater is the danger of the 

grain beiag injured in the grinding ^ which 

^hews the cfficesasty of^ as muchaapossibloi keep* 

ing the spindle foot from heating. A spindle 

foot that is given' to heating rehires great atten- 

tjiQU ; for it is surprising how much the expan^ 

fii^n will raise the stone^ and if the nailler n^Iectt 

to loiter the foot in proportion^ bad'^indii^ is 

the inevitable codsequeace. 

When the clough or shuttleis set d^wn at night 
i| the stones were not lowered^ . they would be 
fouB^ too higlian the mormng to griod mti^ as 
tfaf^ jpiiiAlei vnmld he much contracted^ whkii 
vrould reqiwe them |M»Mig ; but thiy arrgme* 



wgMy Itmw^ iriMn ^liie^ elmigh is put Awmig 
tltaugh they aie ile^piently » allMrad- to iRMk an 
bour or. two in the momii^^ bdfere ite imikr 
attends to the raising of tbem^ notwithstanding 
the spindle may have been considerably extended. 
Was there no variation in the length of the spin- 
dle^ the mill itiight be set to work in the iporning ; 
and after the stones were set to work and fixed 
a proper height^ they would require n6 more 
looking aft^ for the day. Something simple is 
wanted to lower the spindle in exact proportion 
to the expansion of it^ which is extremely diffi- 
cult to discover^ if not impossible; and until it 
is accomplished^ there will always be great im* 
perfection in the M^orking of acorn mill. 

With respect to the speed and diameter of a 

French stone^ millers are nearly agreed^ that 

from ninety-five to one hundred revblutions per 

minute is as good a speed as can be founds when 

the grain is moderately dry ; and fdtir feet eight 

inches is allowed to'be the most proper si2»« 

> • • - . • • •- _ 

The diameter of a grey stone is generally from 

live S^tm: imke$ «to six fieet^ and tibe speed from 
seventf to laventyrfiiHeiietolistioiis per minute; a^l 
liie 8f9ed of a dregging maefai&e 4|iay be taken at 
ikom foipr him^ed and ^Hf to five fauadiBd rm^ 
hiimi e^ mitt&iQ, M liefim stated; buttke 



floor should not be dressed of near a week after it 
ia ground^ . for it makes the bran separate more 
fieelj from the flour. 

The flour should all be raised by elevaters^ into 
a chamber or lai^ bin for that purpose ; and the 
dressing machine should stand upon the next floor 
below. ESlevaters are a number of small square 
tin cans^ and the back side projects full one iocl^ 
^bove the mouthy and that part is fastened to a 
leather or sacking - strapj which is worked by 
rollers ; and as these cans pass through the meal 
ark or trough^ they fill themseWes^ and ascend; 
and after passing over a roller nearthe top of the 
room where the meal is laid^ they discharge 
their cargoes^ and descend with the mouth down* 
ward. 

Dressing the grain well before it is groqnd is 
ofthe utmost importance; for if it is not well 
cleansed from the sand and dust that adheres to 
it^ the colour of the flour will not be good, and 
its Talue will consequently be dimii 



The next thing should be to hare the grats 
pl^perly dried by a yentilator^ which I shall ex« 
plain more tMj hereafter. The gndn should 
tbeii pass through a screen or riddle^ thai will 
of ^Dothiag to past through larger tiian n 
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grain of corn, which might greatly injure the 
face of a French stonfe ; such fbr instance, as 
small nails or broken ones, or small bits of old 
iron, which foreign grain is much subject to> 
and this machine is for the purpose of taking 
them all out. After this it is taken up by eleva- 
ters to another screen and passed through it j 
and from thence it descends into a box fan, m a* 
thin sheet nearly as broad as the fan is long, 

* • * 

which is closed on every side, except where air 
is admitted ; and a pipe goes from it in an hori* 
2ontdl direction through the out wall of the 
building, and separates the dust and sand frota 
the ^ain, blowing them away through the pipe 
while the grain descends into a bin, or into the 
hoppers of the sftones, but not until it has fre- 
(][UQntIy undergone fiye or six of these operations ; 
but I think there is no necessity for all this; ay 
a much better and less expensive plan ih'ay be 
adopted. 

t • 

* • 1 ^ A I • 

After the grain Inis jmssed tlie ser^eii for taking 
out all hard substahces^ I w<^ld ha^ a circular 
box to contain a Cylinder, upon which four, or 
from that to six brushes should be fixed, and 
work against three more brushes fixed against the 
laek side of the box, which should be filed a^ 
near those on the cylinder ^s can be without 
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touching ; and the space between the brashes 
should be filled up with wood nearly even with 
the face of them, to prevent the grain from 
lodging there^ and escaping the operation of the 
brushes. 

The grain should cfescend front the screen in a 
thin sheets and fall between the brushes ; and if 
the cjlinder moves quick^ by only passing once 
through it would be more effectually cleansed 
than by passing ten times through any screen ; 
from the bottom of the cylinder it should de- 
scend to the box fan, and from thence to a 
large bin or hopper, from whence all the lesser 
hoppers might be supplied. A quantity of air 
may be admitted into the bo:?: where the brushes 
work, which would take off part of the dust ; and 
it might be easily conveyed into the pipe that 
goes from the fan. 

But when the grain has been dried and dressed 
in the best possible, manner, still much judgment 
and attention is necessary in the dressing of a 
French stone. The more kind add open the 
stone is^ and the finer the cricking shoidd be ; 
for if the lines could be made as ftie as a hair, 
they woul4 be the best, but for a clqse hard 
stone they should be rather more open . 
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Cracking thje stone is filling ^he lands of it 
with fine lines^ all of wfaiph should run parallel 
with the furrows ; and these lines are made with 
a two edged tool, fixed upon a short shaft like a 
mason's hammer, from inch and a half to near 
two inches broad, which should be made of the best 
tempered steel, and have an edge as sharp as a 
joiner's chisel, 

When the dressing of a stone is finished, all 
the lands in it (which should be about sixty in 
number) should appear filled with fine li;ies, 
running parallel with the furrow3, from the eye 
of the stone where they commence to the extrem- 
ity of it; but such is the carelessness and inat- 
tention of the working miller, that unless he is 
well bbseryed, he will put them in as is most 
convenient for him. These furrow* may be con- 
sidered as so many large shears that are clipping 
or cutting the grain^ and the fine lines o^ 
crackiqg as so many extremely small scissors 
that are still carrying on the san^e operation^ 
until the meal quits the stope. 

How much better are the works in a Ftench 
stone now jcalculated for grinding, than when 
dressed by pricking with a small pointed tool, 
which reduced the face of it to nothing but 
bills jEind holeSj more uneven and rough than 
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a gratc^, by which both grain and bran Mfcre tore 
in pieces, and much loss was the consequence of 
it ; and yet strange to tell, this miserable way of 
dressing, like that of hanging and brigging 
instead of the balance rine, is the general 
practice. 

I have no doubt, but the grinding of corn, 
bad as it is, is much better performed in the west 
riding of the county of York, than in any other 
part of the kingdom. 

I would recommend to the master miller to 
attend to the following observations. 

When the stone is at work, stop it, and take it 
carefully up without disturbing any of the grain or 
flour upon the lower stope. Then begin six inches 
from the eje, and take a small quantity of grain (for 
it will be little else there) from a number of 
the furrows, put the quantities upon separate 
plates, and let them be all numbered, and the 
furrows from whence they were taken. Six in- 
ches more remote from the eye, repeat the same 
experiment, and attend carefully to the numbers 
and the distance they were taken from the eye ; 
after this, run over six inches farther from the 
, eye, and proceed exactly in the same manner ; 
and lastly move within an inch or two of the edge 
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of the stone, an^takea grain from the suae imm- 
ber of furrows; then place the whole before a good 
•light^ and with a powerful glass examine every 
sample^ for. the naked ey^ is not si^ciently 
powerful for so nice an inYestigation, and it will 
create much surprise, to find the difference in the 
state of the grain and meal in some of the fur^ 
rows^ when compared with that in some others, 
where the distance may be ^ual from the eyfe of 
the stone/ 

If the grain is found very differently cut in one 
furrow from that of another, and yet the distances 
from the centre equaU it is plain, either that the 
drafts of the furrows are different^ or the furrows 
differently cut^ or that the cracking of the stone 
is imperfect at those places ; for the investigation 
should inform the miller from whence such a 
difference in the .state of the meal arises, ' or he 
will profit nothing from the inquiry. 

But the shape of the furrow should be care- 
fully attended to, that both the fore and back 
edge are sloped equally alike ; for if the back 
edge is cut more perpendicular than the fore 
edge^ which is but too commonly the case, the 
meal will lodge there, and be very injurious to 
the grinding; both sides should be an inclined 
plane of equal declivity. 
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But so imperfect is the knoi^ ledge 6f com 
grinding^ that I much doubt whether any one 
caii say^ with certainty^ which is the best way of 
putting works into a French stone ; and perfec- 
tion in the art I think cannot be obtained but 
by repeated experiments^ similar to what I have 
recommended. 

4 perfect knowledge of the mechanism of a 
mill stone^ and the best mode of grinding^ I con- 
sider by much the most difficult is^ obtain of any 
kind of machinery whatsoever ; and this^ in a 
great measure, accounts for its being so imper'- 
fectly understood. 

To bring two parallel surfaces together, the 
circumference of each being equal to nearly fif- 
teen feet, consisting of such a number of lands 
and furrows, and filled with such an infinite 
number of fine lines, in equal contact in pulver- 
izing the grain, and moving with a velocity, at 
the extremity, of nearly a mile in three minuter, 
with a density equal to nearly two thousand 
pounds, to a reflecting mind will appear next to 
impossible, and it will excite little surprise, that 
grinding should be so much involved in ig- 
norance and prejudice ; more especially whea 
putting the works into a grinding stone, is cpa- 
stantly committed to the care of the millwrigbt. 
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ii?ho has little or no interest ia the perfection <^ 
them. For it is the master miller^ that is, the 
owner of the works, that should aim at perfection 
of knowledge in this most intricate huAness ; 
if he will not take pains to learn it, he has no 
right to expect another will learn it for him. 

What an invaluable source of wealth lies vet 
unexplored in the drying and grinding of grain ; 
and the prince, the peer, and the peasant are all 
equally interested in it. 

I have already observed, that no corn mill can 
be complete without a ventilator ; and the farmed' 
is equally interested in having one, that he may 
bring his grain to the market perfectly dry, 
and at a time when it will be the most beneficial 
for him. 

I hope the following observations will convince 
the cultivator of the ground, of the necessity, 
otiliiy, and advantage he will 'receive from 
having a ventilator ; more ctrpecially, as he m||r- 
procure one at ant easy expense, as I shall herts*- 
after shew. 

Any chamber may be conV(6rted into a vtotila- 
tor that has a moderate good Aoor: If a chamber 
is used fori that purpofse, a counter floor i?rill^be^ 
necessary, tfae beams of whifh' should be laid from 
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Welfe tO' fifteen ittctie^ a1)t>ve the pretfedtfloor^; 
bttt they wll noi requiife to he' very 'strong, see-' 
ing^&iey may he-sujiportea^otii *he under Bborr 
and shonld 'g(y^4hto the wail, -^as ii? ^^tftetoke* 
fdir a com wareKotiS^; iahd the jrtists's/Wouidndl! he 
placed at more thari^thtee mchesfrottt each other ; 
for they should be so near, that a person's fpot 
ciannot get between them,, and they, may be cut 
diit of inch arid a half, or inch and three quarters 
board, and from five to six inches deep ; and if 
they should spring a little, they may be support- 
q^'lrpmitlie' imder fl(K>r/ far tbe>tfainQ^ they are, 
9f^,ifl^rMote roo^fc43ier^ will b^ f^c tiie hot mt 
to expand. 

* » * * ■ * 

it would have been a desirable thing, if the 
covering of the timber could have been ipade of 
cast iron or copper-plate ; but experience proves 
tb^t .grain is too , delicate to bear it; for it is 
foi|p4 > jinipdssible to. dry it upon. any m^tkl platQ 
or ef en tile, without greatly injuring ife both, in 
tM^e ^Ad cq10uc, and yet r it •ia* astonishing the 
qiiltQti|:y thlit is driednnow uponi kilm of every 
description. 

..8|i0^14it be putupan a tile4aln> it should not 
be until th^.fire is.^mite out;' butthifli will imI 
wit the wiUer, 43 Jio- ci^a g^t very little dried 
by, 60 rtfiR:« pr^eess^i^ai^-eKperieii^ baa>fully* 



29S 

provddj ithsut a& yet ^nothing artificial tbal it 
]i:iij[>;«rn,of ibajtivill^iy M^heaten graio ^j^^thidistior 
JMriog itbe ^quality^ but rajiifie^ air bli^wo tbrough 
it .wben spreiMi upmi a bwr cAotb^ wbicdb nuiflt 
be nailed to the jioi^t. Tiiegraui «viJl griad i^cb 
better if it lies two or three days after it is dried. 

But I would not recommend a ventilator to be 
m9,de of wood above twelve feet square. Should 
there be any broken or open places in the under 
floor, they should be wejl made up ; and if the 
walls are not plaistered^ they shopld be; apd if 
it is made in the top chamber, wjhich is by much 
the best for a mill for discharging the grain fcom 
it, it should be under-drawij to the s^pars, find 
have three ,c,opper pipes fixed in the roof, shaped 
like a funnel, xiritb the wide end down, jstnd have 
valves at the top end, which should be from four 
to five inches diameter : but the wider cind should 
be from twelve to fourteen inches, to let out the 
steam, and wben it ceases to ri$e, thev should be 
shut tp prevent the warm air from escaping. 

There should be two smay .windows pppogite 
to each other to admit of fresh air, for the relief 
of the men while the grain is taking off, and 
fresh putting upon the hair cloth. 

The next thing to be considered is the best 
way of rarifying the air, in the most simple and 
least expensive manner. 
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I vould recommend a caravan stoye^ as they 
are Callg}^ from three feet to three feet six inches 
long, ty^p feet wide^ twenty inches deep^ and the 
bottom should be made about three inches con-^ 
cave^ and the top as much convex* 

There should a branch go from one of the sidea 
near the end^ eighteen inches long^ six inches 
diameter in the inside^ and another the same size 
at the end most remote from it, to let out the hot 
air. And there should be two lead pipes, each 
eight incUbs long of the same diameter as the 
cast ones, which should have a flange at one end, 
and be screwed to the cast flange ; but the other 
end should be without, to admit of a stout tin 
pipe of the same diameter being soldered to it, 
and go fronl thence through the floor and under 
the hair cloth, and should be continued the whole 
length of the room, and have the end closed, but 
should have a great maii^ holes, made in it the 
whole length of the pipe, an eighth of an incb 
Mjyle, to prevent any extra heat being applied to 
any part of the grain. 

The fan should stand on the same floor with the 
8tove5 and as near as circumstances will admit ; 
but if this cannot be had, the air may be carried 
from it to the stove, if the distance should be 
fjrpm eighteen to twenty feet ; but the nearer they 
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atand together and the less power will be required 
to work the fan. 

The wood pipe that will convey the mir from 
the fan should keep gradually diminishing, until 
it is five and a half inches square in the inside ; 
and should hare a strip of leather put round the 
out side^ and the end of the tin pipe should be 
made square and slide upon it, and nailed to 
the wood pipe, by which it may be made per- 
fectly air tight. 

V 

. The fan should be from thirty-two to thirty^ 
four inches wide in the inside, with four stout 
tin wings or webs, from ten to twelve inches 
deep, and should make nearly three hundred 
revolutions per minute ; and should it give too 
much air, the quantity may be reduced by con- 

■ 

tracting the slides in the end that lets it in. 

The tin pipe that conveys the hot air should 
be inclosed in a wood tube from the stove, until 
it enters the floor ; and there should be two incnes 
of space round it, which should be filled up with 
sand to prevent any heat from escaping. Tia 
pipes may be made with one-fifth expense that 
irofif ones would cost, and will answer every pur- 
pose, as they will always be kept dry ; ' and there 
IS do fear of them bursting ; for I know a factory 



thit ha» fciii heated by sterfto ^ftlt <te pi^M^tf fif 
more than ten years. 

The stote should hare a flue roiind rt^ ttriA a 
brick and a half ^vartl oil the ouf 4ide of it, arid 
the sanie thickness of brick shOuM b^ on tte topj 
and afterwards covered with a thick cdsit of mor- 
tar, to prevent any loss of heat. The cfafmitfey 
for the stove should be frotn t\tenty-yix to thtrty- 
flix feet high ; for if the draft is good, any kind 
of inferior coal may be used ; and th6 bottom of 
the stove should be from fifteen to sixteen inches 
from the grate bars, and have a damiper to^ regu- 
late the draft. 

It is easy to see, that if the first floor is ahr 
tight, the space between it and the hair cloth will 
be filled with hot air in a few minutes ; and there 
is no possible way for it to escape but through 
the grain, for by being rarified it becomes much 
Ughtpr, *nd its natural TOdency is to ascend, 
iprere it not compelled by the power of the fen, 
^hich will be constantly dislodging it from tbe 
stove with air much nsore dense. 

The advantage of having a large fan quifekly 
speeded is great, ^s. mfich coal rii4y be savdl^by 
it; for, as I have before observed, grain made 
soft and unfit for grinding, by laying too long on 
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<hij[) bdttrd, of in Ib6 WarelicM^y Mf WeiHg pla06d 
uf^to'tf the boiii^ doth from ^^llt to tefn hkmrs^ 
when the atmosphere is drj^ iti^ fcb^^^ec^j^ 

restored^ and made to. grind well ; but if an am- 

• » . ' • • >. 

pie qu£^ntity of cold air was not applied^ it would 

* « ' ■ - ' ' ,• ' 
be too weak^. and hot air would thqa be required. 

It,;' * . • »• • • '■ i; • 'i » • ■ 
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FO^ EHEOTINO A . BV^ILDING FOR A VEK^f LATOll^ 
TWENTY-FOUR FEET SQUARE, 



Was I ^(Ang to epcc5t nt biiiWirfg fc^ a V^n</la- 
tor for an^ pisfs^ni I ^^tild use good i^diiiitf fegi^y 
four feet fdag anfd Chre^ iif^het thi^/ «6iiM tli^ 
tte had at a^ thofdei^te pifkfe ; ahd if f h€l o^'tf^ W«si 
not iiiclin^d to Hate esf^ iron beatiis^ fire deal 6«e» 
laigkt be iis^/ f<rafr^eii liifcB^^ 6tep ind tfinre 
Ibiek^ ^Jtd each bate a caiH pillar t<y iMpptk-t them^ 
klthe liiidd^ with #^atl jf^roiUbet'etice ot» eddfr 
side of it^ upoti lyhieh a sjftir triightbe paeed, a^nfd 
a wooden brace^ fblir fleet long^ nine irilches hrdiA, 
and fcrtir thiek^ aho^iild be fixed upon the top at 
eacb pillar ; and the spurs shdu'Id go within four 
itiiiliei of the tnA, and a fhree quartos i[;crew piil 
shmAd go th^(9dgb tile bracd and the beam^ and 
tbeie wouM make the fioor firfn and strc^ng. 1%^ 
joints of the stone should be made wide 6n iho 



300 

V 

top side, and filled vrith lime/ attd the whole 
covered with a rough coat of plaister, to make 
the floopair tight 

But if good stone could not be procured at a 
moderate expense, I would recommend three 
deal beams ; pillars, spurs, and braces^the same 
as before mentioned, if the owner did not chuse 
to have cast iron beams, with flanges on each 
side for the arch to spring from ; for these beams 
might be cast in two, and would only require 
one pillar to support them. 

^ If wooden beams are used, there must be a 
piece of timber, five inches broad and three thicls., 
screwed to each side of the beam, and even with 
the under side of it, to serve for springers to the 
Hirch. And there should be two flat bars of iron, 
two and a half inches broad> and full half an inch 
thick, across all the beams ; and the floor should 
be divided into three equal parts ; and the bars 
should hi^ a hole in over the middle of the 
beams, to admit of an inch pin going. through 
them and the beam, which should be well 
screwed together; but it would make the 
gads more easy to manage, if they were in two 
lengths, and they might lap over each other, 
and one pin would serve for both ; but the o^er 
epd would require rounding for five inches, mftde 
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full inch diameter^ and have a stout thread, with 
a nut two inches i^tk, and have a tast irim 
washer^ of equal thickness^ fifteen inches diame- 
ter^ placed on the out side the gahle end wall ; 
and the bars must go through the walls^ and the 
roufid pa# tWugh.the washer^ and should be 
ISj^ firmly screwed. 

N. 

These bars would be required if there were cast 
beams^ or the arches would throw down the 
gable end walls ; this is the way floors ar6 
made in some large cotton factories. 

When a brick in length arch has been turned^ 
the spondrels should be filled up with broken 
bricks and mortar^ and a strong coat of rough 
plaister cover the wholcj by ; which it may be 
made perfectly air, tight. This floor would be 
much stronger than . if made with timber and 
flags, or of one that is made all of timber ; for 
when it is exposed to great heat it sootiRbecomes 
Weak and tender, having lost its elasticity ; if a 
wood floor is used for a ventilator, I would re- 
commend it to be covered vvith a coat of plaister. 

* 

. The farmer and the miller will now see how 
they should proceed with making a building for 
a veAilator, and also how they should heat the 
'air, make, and work the fan ; and they should 

•'4 



know ihox9^ vmny djegnqc^ i^ au is }ffiViif4» wliicfa^ 
mmy be.doi»el>j P^^ing^aii^ PW^.tf) <|}e:ti9 
tujbe, and NiTea c^ckloll^ put f^.irot ajir into 
ft vfigsel m^ ;f4r %]^^ ^ feL^t^r tifi f^ 4^p^ ; 
but t)^ fropit slM^pld bc^gil*^, A94 j^Vp a t^cr- 

of an equal temperature. I^jj^ 

J shaU berj^f^Qjer gM^e aa e4iH>fti(e 4)ctf a wood 
ftopr, Itbat W9^y .^ wade pTiejr a^apdj^er floor tl;iat 
isi9.1i:ea4ly laij^, vfMf^k Welydes t^ h?ir (^^h ; 
also for a fl'oor n^i^ pf ca^ mc;!^^ wjjijkch ip a^ 
applicable to a wood floor as for any other that 
inay be yet to make ; and this I consider 'by mucI^flL 
the best^ and the expense wffl not much exceed 
that of a wood floor if any. From these esti- 
mates and directions I hope, that if either the 
/armer or the miller should make a ventilator 
oi;>e-fourth^ br one-third, or even one-half less 
than that I have been giving instructions lor, 
they will know how to proceed with it, and pro- 
portion its various parts in a proper manner. 

But I would caution them iiow they reduce 
the size of the stove, for if the room should only 
be four yards square, instead of eight, 4bey should 
not jreduce it more than ooe^tbird ; and tlie dia-* 
meter of the pipe in the inside should not Be lesa 
4han fomr and a ^juarter inches, which viH 




nearlj ia proportion to>a pqP^ six incbes diameter 
for a £00in eight yar diigq uarey 

A fail \^j(|K.be the most simple^ useful^ and 
least expensfm for raising air^ and maj be worked 
' by the horses that work the farmer's thrashing 
machine^ -fAnd the room for drying the grain 
fVuld stand near to it; but it will not make 
much diflference if the air is drawn from ten to 
twelve yards, provided the pipe is well lapped 
round to keep the air from cooling it, or it may 
be inclosed in a wooden pipe ; and the hot air 
should lie driven so forcibly through the gf ain, 
as not to require turning, more than onee while 
drying, which sliould be the last thing at night, 
and taken off iu the morning ; but some persons 
never turn it at all^ and yet lay it upon the.bair 
cloth three times as thick as I have esttmatod 
upon . In the space of t wenty-fouir hours^ though 
the grain i^Qrht be very soft when put upon the 
hair cloth, it would be as dry as possiblie^ and 
might be dried much sootier, but it is far better 
to allow it a reasonable tima. The bighev the 
roof or top of the room is above the grain, and 
the more freely will the steam ascend aiM pass 
through the pipes. 

'S^i perhaps it wilT be said^, . that, in a yery wet 
harvest, the corji is unfit for thrashii^g until it has 

9ft 
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^ been stacked for Mlorttime; aod^mn^tkii 
period it often Hkits aM is very much injured, 
and sometimes is wortlnBtle or nothing ; this is 
lamentable^ but the fact is ui^Hable ; yet a 
ventilator would prcTcnt al|*thi^oss^ anxiety^ 
and disappointment ; for the sheaves might be 
placed upon an end upon the hair' cloth, ^me 
above another, and in a day and a night would 
be fit for stacking or immediate thrashing. 

If the room was under drawn to the spars» and 
this is another reason why the ventilator should 
be next to the roof on account of heigfit^ a row ftL 
of strong' stt«akers^|;fat be placed across It, andflk 
a large ifnantity of sheaves • laid upon them^V 
which would diy nearly as well as those upon the 
hair doth ; which is fulty proved by the drying 
'houses for woollen clotii^ as thcsecond chamber 
1^1 ways dries better than the firsts br the heat 
ucU>,g.. In . wet h^«t, «! g»» i, 
badly housed^ a ventilator would 8a?e the j^ge 
farmer, id one year, jy^^ tbaa thsee timflphe 
stim it wduld cost» - ^ *^ 

. ' •. • > 

I estjlmateTupon two hundred statute acres to pro- 
duce six hundred quarters of grain^ ^^hidi would 
at least be improved 3s per quarter, admitting the 
grain to be fairly boused ; out should the hffvest 
be wet, it would increase its value more than 
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fhre timea Alie ram ; but laM^ it at the lower ^ ^ 



eiltiiuUe« it^oul^^^S; and surely ttjf^is 
wordi the atte&^n of mBeII fi^rmer* 

df 

But shouId^K JNi^^^ ^^ ^^^^ ^^' ^ ventila- 
tor would be procffiRtiye of much greater profit 
to the farmer thao the higher estimate; as he 
mipR have his grain made perfectly dry, and not 
foe compelled to throw yearly the whole of it into 
the market at once, to avoid the final loss of it. 

For in such calamitous times as these, the opu- 
lent corn miller and.the rich corn speculator rush 
^^o tlmnparl^et, and purcha^Sil the grain they 
^^n, no matter what state it is in ; scraping to- • 
getfaer all the bad housed grain iwky. eaa meet 
with, they hurrj^t off to various drying Julns ; 
apd after scorchii|g it up, mix a little good grain ^ 

with the bad, and by so doing, the wholo mass is 
entirely 8poiledg|^or this istbecommoft practice 
in a wet harv.est7 or when the grain is housed 
soft SB unfit to keep. lli^^nse%aeBce of this 
is that an uncommon quanmy of bad meal and 
flour is poured into the, market^ and is frequently 
very iajprious to the health of the community ; v 
and notwithstanding tiie bad quality, an imme- 
diate advanee in the price takes place, of^from 
fifty to perhaps one hundred per cent; for this I 
have, known to be the case* 
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I shall now give the farifner a list ofthe differ- 
ent siked ventilatorSi by whicl|pe will be sihie to 
judge what dimensions are the beffitolculated to 
suit him, ^V 

I estimate upon ten cubic i^t of grain being 
equal to one quarter of wheat, and the ventilator 
to be filled once every twenty-four hours^ the 
grain lying twelve inches deep upon it. Accord- 
ing to this calculation^ a room six feet square 
would dry full three and a half quarters of grain 
per day, twenty-one per. week, and per month 
of thirty days, ^aa hundred and five quarters^H 
would be dried. %^ W - 

A room nine feet square, would dry full eight 

» 

quarters per day, forty-eight pouveek, and two 
hundred and* forty per month ^Ipl. room twelve 
feet square, would dry nettJy fourteen and. a hair 
quarters per day, nearly ^^htyJjken per week* 
and four hundred and thirty-five per mon^; a 
room fifteen feet sqM|^> would dry twei|^wo 
and a half quarterS^er day, one hundred and 
thirty-five per week, and six hundred and seventy- 
five per month ; a room eighteen feet square, 
would dry nearly thirty*two and a half quarters 
per day, one hundred aj||i ninety-five per week^ 
and nine hundred and seventy- five per month ; a 
•room twenty-one feet square, would diy forty- 
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y^Awo quarters per day^ two hundred aad fifty-two #iP 

•..;^er week^ anA^e thousand two faund{9d and 

sixty per Hph ; a room twenty-four feet square, 

would drjHpy-seTen and a half quarters per day, 

three hundred ^pii forty-five per week, and one 

jH^ousaod seven hundred and twenty-five per 

month ; a room twenty-seven feet square, would 

dry seventy-three quarters per day, four hundred 

and thirty-eight per week, and two thousand one 

hundred aind ninety per month; and a room 

thirty feet square^ would dry ninety quarters per 

m day^ five hundred and forty per week, and two 

^ tlM|san<Ebven hundred jj^month. 

^^I am of opinion^ that a ventilator thirty feet 
sl^are,- would be ample for the largest farmer in • 
the kingdom^ and if he ha^ a thrashing machine, F'. '*" 
' he may wonR fan with it, froEgKlpirty to thirty- 
six inches broad j.^ttr a smaJl cylinder made upon 
the same p(Pkip4ip those for a blast furnace ; but 
former machine is much more simple^ and I 
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k, in gentod, bey||| adapted to the geni«s 
of the farmer. - ^^ 

A ventilator of from six to nine feet square, 
might be taken from a. chamber in the house, or 
placed ixL a .small outbuilding near it ; and a boy 
of finirteen years might work a fan or bellows, 
that would 9upply it with hot air, and the latter 






,* t 



w 



- ■ If 




SOS 

iroidd be large enou^ for a JUm^ . fbat had 
seTcnty auea^CwhcKt. If the ^Biuiey for the 
furnace wai raised «^ good height^ it^ibld assist 
the drafts and inferior coi^l mji^^lfimd. for 
that purpose. ...*.' 

A respeetaUe corn miller who has a ventilator^^^ 
but a Tciy inferior one indeed, informed me^ that 
a hnshel of coal dried from twelve to fourteen 
quarters of grain^ which is scarcely a halfpenny 
per quarter ; and coal at 6d per bushel is rather 
high. 

# f 
If any gentleman farmer would undertake the ' 

erection of a ventilator upon a liberal plan, i fc 

.^yk manner as I shall hereafter describe, and have 

all the work wd^executed, I thinflpiey would 

soon become gWlk,} ; and in a wet harvest, were 

they in the hands of every faljjHl* wh^occupied 

a considerable quantity of land; they would sav^ 

themselves and the public milli|m^ sterling,, by 

giving the labouring class sOund v?fioles6me food, 

and at a reasonable price, which, under such 

eurcumstances, could not be had by any other 

means ; and they woidd >prevent those xnikious 

speculations that always attend i a .wet hartvest;. 

moreover, we shd'pM be indepenikBt ;Qf: tten&* 

reigBt market. 
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• <11ie great kcarcitjr and high piiee of grain, 
occasioned bjifpwet harvest, does net ao much 
arise fromiJkdeficiency in the quantity, a» from 
the loss ancnraste by its being housed and stacked 
' softy and the farmer not being able 4» get it * 
igkrashed out . in time before it begins to heat ; 
^md jet, exposing so much soft grain to pubfic 
sale at once, is next to giting it away. 

But what can the farmer do else than sell it, 
if he has not suflicient chambers to lay it in ; but 
if he had, no means could be psed to keep it 
from hea^yig in some degree. 

realdful loss attends grinding soft 
gcain, as the meal cannot be separated from the 
bran as it ought |o he ; for the face of the stone »^ 
is covered wMk a thick tough dough or paste. 
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wflh a thick tough doug] 
and it is very surprising how hoflnrill be ; and 
to avoid this loss a|BHich as possible, when grain 
is in this state it isrrcorched upon dryipg kilns ; 
.but the colour^^ taste of it is miich injur^> 
as I have beforiPlserved ; and yet without this 
method being used, it would be impossible to 
gridi it. 

l%e great loss that attends grinding soft 
grain, shews the necessity of Ifce com miller 
and the ftfrmar Imng eompelflPto have ven- 
tilators. 



aio 

If gcrreriiineDt woiild pasis an stct; and eompe^^ 
both the farmer aud the fiiillei||d ufief vt^tilatoi|Bi 
made upon a p^op^ prfnoiple^ it;^#iild iu my 
opinion^ be the most hdraane B/od benevolent law 
that was ever enacted ; and surely th#y will not 
. think such a great national impiHKveoient v^^ 
worthy their attention: - -( ^^ 

To procure an equivalent >* of grain lost b^ a 
wet harvest, government have frequently been 
under the necessity of sending millions sterling 
to the foreign market in a single year ; but if 
Tentilators had been in general use, nearly all 
this loss would have been prevented ^jtj^ th^oor 
would ha^e had a sufficiency of breOT, atia at a 
moderate price ; and the subscriptions for soup 
shops, and the cry of the p'ooj would not have 
been heard u||^r streets. 

I \i^ill notHnnate upon all the grain being seri* 
ously injured by a wet harvest^ though little es- 
capes, but only upon what I suppose may be two- 
thirds of it; and take thegH^ntity that may 
have been injured equal to^Wen millions of 
quarters^ which at IO5 per quarter, will amount 
to j£5,000,000, and I estimate the loss on all 
other kind of grain to be £3,000,000^ making a 
total loss of £8,000,000. 

It 1. . „...eo™ t^. ,M the .«. io r.-n 
in only one year by a wet harvest, vras near 
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twice tliis sttm^ and yet nearly all the loss 
that attends a wet harvest^ may in future be 
prevented with only expending a trifling sum 
when compared with the glreat object that would 
be obtained by it. 

. ^ .' • ' 

I shall now give a brief estimate for making a 
ventilator/ and take it for granted, that the 
farmer has a chamber vrhich he can spare for that 
purpose, and (calculate upon a rdom twenty-four 
feet square. Such a room will contain sixty-four 
square yards ; but the timber for it will Vequiro 
no dres$in|M|L ' ' 
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I estimate the floor and hw'cl^tir ktlBipet 

yard, equal to - .^ . 41 12 

Underdrawing, the roof to the spars, one honored 
.yards^ T^per,: ' - . • : '. - *5 

Plaistering the walls, - .. ,, . S 12:,P. 

BniMing a hdvel, from nine to te^ t^et Iqiiare^ ' 

% th^; stpy^ t$ stand. Jn^i ,.. * ,..|. .IS 1% 9 

Expense of a cast iron cara?an stove, whicli. 
toslfide^' grate, barsT, doo^r, aiji brick^warlc^' ' ' • 
(but it may be something njQre) . 21 J^O.,.Oi 

Making a fan ^10 10, fourteen yards of $ix inch ' 

tin pipe,4?*^ two short iead« pipes 4U, ^ ^<a4'M 0> 

Making a crane to lift the gr^n to the Tentilator, 5 10 , 
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^ueb ^ veatilator as^^l^is would diy fof ty-<ei^ht^ 
quarter? or wheat in twenty-four hjoucs, . with a 
s^QVi firp^ s^8 ]i]i9Lyfp already ^hewn ; jiut it majT: be', 
^i^d w,h#C the timei tho^gU;I >i?ould.c#utipR: 

2S 
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ibti fttmtr and libe miUer agm»Bt Arjing ilf 

I estimate the coal at 2s, per day ; but in some^ 
flituations it wiH not cost more than half the sum^ 
and the man's wages for taking care of it at 3js per 
4ayjv wd «lk)w the 9am?, for the power of the 
hosse^ and oac penq^ p^ quarter for brining 
tbe^ain to^ and taking it from the.Teqtilator^ 
9iaking in aH l^syex day^ which 1$ eqyal to full 
^id per quarter; b«t. it is probable that. 30ipe oi 
the m^m that wait^uyQiji th| thrashing maebifi^ 
would look after the fiie^ as it wof^ mmif,^ 
feeding but very seldom; which wouM reduce the 
expense tor i)egr^2tf per quarts. • 
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Wa$. the same quantity of grain )odj^ m a 

public corn wac^hQme^. and pjropei: care taken, 
<tf it fbr only two nontllflr, i am inclined: 
to think it, would co^.neairly twiee tibavkslnifli- 
trbned sum, and by expefidSog little m^re ih4a 
dtf per i^arter in dicing it^ it would feeep sweet 
and ^ood'fbr years ; and turning it over twice in 
the year would be quite sufficient^ and ei^ery 
quarter of that grain would be worth froip 3s td 
4w per iqimrter inof^ fti^ fl^iiy^ pttbNc miatk^V and 
if tfte ftinnerehirse; lib mfgbt haTcr a' Idrg^ screfttt 

I * ' 

&sti. kt the- niielcHte-eff ffce-pipe <hat conveys ft 
fKMxt ^fr Msilr «)oA to the sadc/ ^i;li wdul<f 
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mo extra laJbimr Would te requtred ia doittg it^ 

I am awajTfi of |;faefar»|er*8 objection ^drying 
liis graiD^ because^ says he^ .it wiH. make 4t much 
Ughter ; but be has aothing to fear from this^; 
for when it has laift a few weeks, he will find 
little Yariattoti in the w%ht ^f it, ejbc6pt being 
f rbm three to four ^o«mdi heaviei:'. But let that 
be as it mvLf, no iniiht W6itld purchase any of 
his g^ain that MfSts ubdfied^ so lotlg as he h^d 
any of the dried to dispose of, and &t the advan- 
l^td price. 

Who over heard of a torn milkr r«fusiii]^ to 
purchase Dantsic wheat because it was too light, 
and is it ftot lUl dried ? a^d yet oat miWtti will 
porehase it in prefcitenc^ to any grain that is 
jgrown in this, ot any other t6\intty, h^eme it 
is drier than any they can meet' with* 

V. 

Some yeaw ago, I wis c6n^irsing wtdi ft public 
tiakef in the north, tipon the utiHty of t^ntilators, 
ftitd he iAfbr^ed nie, *ie Would giv^ from ^ 6d tb 
5# per pAck more ft)r flouf , if the g^dtin had beeh 
^ried by a teirtifitor, supposing it to have been 
tn gt^od ^ofldition before it Wai» dried, than h^ 
ittmM gi^e for ft in ih rtatiird rtat^, and added, 
I ca|i get miich more by It thsen tire eltrft price; 
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As it takes mylch mote water to 'knead it, conse- 
quently, . I get a much greater \iirei;ght of bread 
from it ; and it may be carried round the globe^ 
either in flour or in bread, without profducing 
any kind of vermin. 

It is well known, the corn in Poland is dried 
in barns that have flues in the walls, and are 
heated with lumber wood, and the excrements of 
the cattle when dried by the sun, also with stub- 
ble, roots, &c ; and the sheaves are placed upon 
the end on the ground floor, from twelve to fif- 
teen hours, or longer if required, and afterwards 
taken out and stacked. This prudent practice 
I understand is not peculiar to a wet harvest, but 
is general in nearly every part of the country ; 
though there is little variation of season there, 
being, only winter and summer, and their coin- 
DQcncement and conclusion are known to within 
a few days. 

Now if the people in Poland judge it so neces^^ 
3ary to dry their grain where the summer is so 
very fine, and subject to little variation ; does it 
not shew, in . the strongest light, the absolute 
necessity of our farmers being provided with the 
best possible means of drying their grain^ seeing 
the weather is much more varial^le in England 
than, in any other part of Europe ? 
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In the .present state of things^ the farmer *« 
capital is more iasecure thitn that of any other 
clans of nmt ; and what makes it much more so, 
is^ because he cannot insure himself against the 
sad effects of high winds and excessive rains^ 
which frequently take place both before and in the 
time of harvest ; by which all his fond hopes of 
an abundant crop are blasted^ aud himself and 
family plunged into utter ruin; nor can his 
situation be made more permanent^ until he has 
the means of drying his grain^ and disposing of 
it at those times when it will be most for his 
interest* 

Although I have shewn the great advantage 
there is in drying grain by a ventilator^ it is pro- 
bable ^ome farmer may think, that if drying grain 
in a barn answers so well in Poland^ it would do 
equally so here^ and perhaps be less expensive 
than a ventilator. But this will be found a great 
mistake^ as the following statements will shew. 

I will suppose ^ barn built^ to dry sheaves in^ 
twenty yards long and twelve yards wide. Such 
a building would cdnjt^in two hundred and forty 
square yards ; but ten of them shpuld be deduct- 
ed for the «|)ace the flue^ vf ould occupy, which 
should be placed Ofi tl^e floor, aod not in the 
wall. J estimate iipon eight sheaves standing in 
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one 9ipidLTe yard;^ bfat they will siaod .:v6ry Gl6se ; 
and aeoordini^^to ihid cilciilaiioQ^ Wtt.tlioiiswQid 
eigiit buiidred and ftrtf iwottld stand upon the 
supposed fioior ; aad if ten sheaves tat allow^ 
ficMT a hattock, and tliirtj«^fit6 of theili pOr acre> 
oach acre produdn^ three quarters of gmin, and 
the sheaves are to be dried intwodaj^ time; 
•ncli a. floor would contain nearly fivea^res of 
Jhattocks^ and I will suppose five beanos placed 
across the ham, eight feet from the ground floor^ 
and a sufficient number of loose streakers placed 
upon tbem^ capable of containing three acres 
more sheaves^ making in all eight acres* • From 
this statement^ twenty-four acres of. sheave^ are 
estimated to be dried in six days^ which is the 
utmost that should be calculated upon^ and is 
supposed to be>equal to seventy-two quarters of 
grain. 

A ventilator eight yards square will contaiii 
sixty-four, s^ni^e yards and would dry three hun- 
dred and forty-five quarters of grain in six days^ 
which is nearly fihre times as much as could be 
dried in the sheaf^ in the supposed bam, and the 
tomn requirdi to^dry it in- h otdy aboyt one* 
fomrih of that required to dry seventjM^wo ^ustf ^ 
ters in the sheaf ; and yet the bam contains 
nearly four ^iiAes the space the ventilator does i 
mojr eover^ tbere^ will W muieh more fuol consum est 
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ifkitymg tewotj-two quartors^ ef grain in iht^ 
barn tkia ihtw bundred ajii fertj fi\ne bj tbe 
wntiktof^ fofi three reasons; lat. A large* 
quantity af fo^l would l» espended in beatifig' 
the flues and in rarifying the air for a sfiace in- 
cluding lengthy breadth^ and height, near six 
times as large as that required for the ventilator. 
2nd, The immense quantity of steam that would 
evaporate from the straw would^ for a cons^dera- 
ble tiipe, descend upon the' ears of corn, which 
would require great heat to dissipate i^. 3d. 
As the grain wilt be di^ied in the ear, it will re- 
quire much more heat thaii lif it was freed from 
it ; anij as the bottom of the sheaves cannot dry 
halt so tast^^ as the ears,* I should thinly it would 
require one day niore to dry it„ than grain dried 
by a ventilator,, and the barn would be more than 
four timfes as expensiveus the ventilator. 

I am fully satisfied . there never will* be any 
thing designed for dryuig grain equal to rariBed, 
air,* when properly applied; and moreover,^ it 
has this , particular advantage over every other 
plan of drying grain^ that npthing can be set on 
nre bv it. 



ii> .li ' I • * / 



It is sti^^ge fliaf f he ftr^errcan ftrmeris shouM 
be se^ mtLili niferior to^ fte poles in the manage- 
meat lOf their gftain, andtbat they have psnd so 
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little attention to thi» subject, considertng the 
large quantities of flour that tu^n sour before the 
barrels are opened ; and how sooli that which 
was sweet when opened ^conies unfit for foodj, 
if not quickly used* - ^ 



w.* 



Some corn factors, who dpal largely in Ameri- 
can flour, and are competent judges of this loss, 
state the average of it at ten per cent, which, 
thougH great, I think, i$ not over-rated ; but 
there are others that estimate it much higher- 
And alth(^h the American grain is housed much 
drier than ours, or even than that of tte Poles, 
yet exjperience proves, t^at, however dry it may 
be when housed, flour, ,and bread, made from it,, 
cantiot be preserved sweety for any considerable 
length of time, if it has tot pass tilrougfc much 
change of climate and a great distance by water* 

The dryest grain that can be produced by the 
sun and air contains a portion of moisture^, which 
must be extracted from it by artificial means, if 
the flour made from it is intended for a long sea 
voyage ; and any grain that is intended to be 
preserved pure for a long time must have its na- 
tural nioisture separated from it, either by l^Oog, 
tedious^ and expensive shifting ai^d tfiming, or 
by a method much more simplp, less axpea^ve, 
and far more efiectual ; that is, by a venti^tor. 
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* The American farmers have abundance of 
lumber wood^ in every province, and in some of 
them there is a vast quantity of coal, with which 
they might dry their grain ; but from their neg- 
lecting to do it, one would think they were 
strangers to the plan and use of a ventilator. 

Was the American grain put twelve or fifteen 
hours upon a ventilator, either flour or bread 
made from it, might be carried from thence to 
the East Indies, and brought back ; and after- 
wards go to the Spatiish main' and still would be 
perfectly sweet, and free from all kind of ver- 
min ; and so would the flour and bread be that 
was made from our own grain, if it was properly 
dried with hot air. The atmospheric air which , 
is so necessary for the growth and nourishment 
of both man and grain, contains the seeds of 
dissolution for both ; still a long reprieve may 
be procured for the latter, the decay of which, 
like that of the oak, commences with the heart. 

From all the experiments that have been made 
with grain, to preserve it sound and sweet, while 
passing through great changes of climate, there 
has nothing as yet been found, that will extract 
that peri^bfthle quality, its natural moisture, ex- 
cepjt hot air ; but when once efi^^ctually deprived 
of It, it wiUr remain pure for- many, years ; but 



no ose I protmne^ cun t^Il bow many» iMl sijiflie^ 

enl ^^»T\v^9^t% b»ve not been mftde to ucerUiA 

There is however stifflcieat proof, that grain 
has been kept pure one hundred and twenty-nine 
years; For Henry the second of Prance and his 
retinue, eat bread baked of wheat, which had 
buen kept foor thi» length of time^ after the siege 
oC Mett9. 

Though grain is so extremely perishd,ble, as ' 
daily experience proves, yet I have no doubt, 
but it may be kept perfectly sweet for one hun- 
dred years, if put into strong wooden boxes, 
mtade air tight, and when covered with quick 
h'me, sprinkled over with water, and lodged tent 
or twelve feet in the earth ; for there are faets 
I believe to support this opinion ; and though 
we possess more ample means for diyrng 
grain, than any nation upon earth, we frequent^ 
ly suffer in the space of one year many thousand 
quartevif^. t<^ be, entirely lost, iLwd qaUUons, moro to 
he gTea% Hijiwe4 

The corn miller is equally interested in kaving 
a rentilator as the former; for grain that^ bftf 
been dried with hot air grinds much mfte ^eelf 
than in its natural state ; fw the meal eatt iieMr 
be so effisctually separated from tite bran as wlbeii 
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^M, ihongh ft qnnter <tf grrin «my wm^ tome- 
iidng Hghier when dried ; bdt if the mUIet weigbs 
the meal he getf from it, mid gtioda ra^Aer ^Ihh- 
ter from the same bulk uedried, and postpones the 
dressing of them for four or five dajrs, and then 
weighs the. flour each quarter has produced, he 
will find the dried flour nearly^ if not full, Jx)ur 
pounds heavier^ for this I know to be the fact; 
and the miller gains Is extra by it. 

Orun that has been well bow^ is frequeff tly 
msde soft by \jihg too Umg in the factor'6 ware- 
lioiise, or by being too long oti board a v^Mel ; 
«wi wbea this it the ciie^ snl^h graid iVill only 
fequire fiqitiig Qp«iii tho bttir cloth, ttid th« 
irnid Jbiowtn^ tbrotigb H ten ^r twelve bonrs 
'wliM the otrlio^phere is c^ar and dry, and it wit! 
bdug H bftdt to Hs H^toral state, and make it fit 
for gdindtng ; bat sliMMi the $dm09^bfe b^ folt 
and damp, it wilt 6tiH make H more itoft. 

Another great advantage the i^iiller gete by 
drykig bis grain is, its niaking tbe Aieal dress 
no m^c^;k cleaner than if undried ; and if be grinds 
by it^am, more than one-teoth of the power will 
lie «a¥€d in tb^ grinding. 

I wMtlttelyeea versing wHli H^Mn nffiRer, ^ho 
^rkA§ U targe ^fMriCity of v^httd, wbo iafernidl 
me that a quarter of grain, properly dried Mitii 
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hot ftir^ was worth fiiU 2s more to a miller than 
when in it» natural state ; supposing the grain 
to be in proper condition before it was dried. 

If this estimate is correct^ and I think there is 
no ground for calling it in question^ except for 
its being too low ; and if J^ 6i per quarter be al- 
lowed for the saying there is by using the balance 
rine properly ; and I have not heard any respec- 
table miller that is working with it state it at 
less ; if the average value of the grain is taken at 
80s per quarter, one twenty-third part of the whole 
value of all the wheat grown in the three united 
kingdoms, may be saved by this new plan of ma* 
nufacturiog it ; and then there is the great saving 
to add, which the public will receive, by hiving 
a much greater weight of bread from a given 
quantity of flour, as I shall hereafter shew. This 
is a most striking circumstance indeed ; yet I think 
it will be difficult for any one to disprove it. 

How lamentable a consideration, that two such 
great national improvements should be so little 
understood. But if the saving the farmer woul4 
have by drying his grain, was added to that which 
may be m^de by the improvements which I recom- 
mend in the manufacturing of grain, especially ill 
a wet or ^^ hiurvest, few wo^ld \}p disposed to 
believe i(;, 
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/ What are all the improveomits in our raafiu^ 
&ctories and spinnings when eompared vnOk 
those that may be made ia tlie simple maimfac^ 
turing of grain ; and vrhat still makes th6m of 
infinitely more importance is^ that all the civilr 
ized world is deeply interested in them. 



Thereis no manufactory of any kind^ that 
ofj in which so little improyement has been made 
for the last thirty years^ as that of grinding^ and 
the reason is obtious. 1st. Those in g«eral 
that haye been employed in it^ have not been, men 
of either family^ fortune^ or education ; hence 
they have been almost excluded from the society 
cf ' the gentleman and merchant ; add to this^ 
that the trade itself has frequently been very 'un^ 
popular^ and those employed in it per^cbted 
when th^ deserted the greatest encouragement 
and protection. 2d. When want' of education; 
of capital^ and a regular association with men of 
science prevail^ improvement will make i^low 
progress ; but the clouds of ignoranqe and preju- 
dice that have governed the unthinking multi* 
tude are passing away very fast^ and the farmer 
and the miller will soon rank with the more po- 
lished part of the community. 

There are not two characters in the kin^^m 
upon which the necessary comforts oflife so much 



^bpnd} EBA5Miiwre«i«tii»l^bdifte»bfteen 
i^it&c^mmmiitf^ ikat liave bwn tdimuili liep- 

Miieh of tMr frapMy takin and i^i^ftfuily dnh 

I haye before remarked^ ifi^hat pains the Poleis 
take in iv^mg their grats^ that It may restrt all 
Hiechn^e of dtmate it may haw to past Ihtoogb ; 
mad alio to preief ire it good Ki^bea stoired m veiy 
Aick in thofo imnamse irat^houses at DantKio^ 
i^rhich are bj much the laigecrt and aioftt nuai^- 
of aoy ia Europe. 



From tho vast leogtii of tune the grain iak^pt 
in then^ mnd the meuJ) attention that i9 g^aid to 
it st ite Umt^ wal is ilot dritdj it would pcriA 
im OM^-ffUftik of the time it fieqweotly lim tbeto ; 
jnal; fribeu taken out> it is perfectly sweet and 
sound. 

And can a people^ so defftitute as the Poles are 
of materials to dry their grain with, and which 
are collected with so much toil and expense^ pre- 
serve it sound and good for so Aany years, while 
in the short space of three or fopr months after 
an unfavourable harvest, many million quarters 
of ottf gf gin ape iieeoitie jdttiaft unit fat any 
tluqg except tho 4itt^iU. 



our ftmoera »n4 auift^r iiiUlen<iB'iiii^l«^iiig«i 
hAw ye»tU*tor9 will «|ip9ikr vei]^ «lri]fi«g« wbfil 
it is QOQ8idere4, <iitt iMaHy all ^ noRtb ^ Gug^ 
I»od nbouiifla ia cwl» wki<^ i« f fVAr^l, m^ 
l}e had at an eaij «xpeii8«.; Ibr aU tti« giv« i« 

the kiqgdoqi m^ h^ dried fov few than 3d p«i 
quarter. 

B»t wM ia »tiH oMMte astonisliief , i», that 
millions of acres of grain are raised annnaMv 
from the gn^nndi undfr whieh these imneose 
coal fifines He j and yet. la a wet harvest* a great 
part of it is suffered to peri A for want of diyiag; 
and the quantitjr lost is to h« re|ilaecd ffo» ^ 
foreign marM^ and at an increaflcd eipense o€ 
frequently more than £60 per wnt. Will the 
future historian credit this ? Yet where is the 
man that can diaproye it. 

Surely this most inoportant subject will he 
taken up by some of the ^ricultijiral societies, 
and ventilators erected for public inspeQtioji ; 
for if they are once introduced^ they are sui^to 
become general. . . 

It would he a most fortunate circumstance, if 
E%rl Fit?williamj l^i4 Harewood^ and * few 
lAQre «f the nobilii^ in tlv^ cowpty,. would ^ch 
ei«.ct « ventiUtor, to.stiew th^ir tenants the hene- 
ficUl qSEcqU qC thfim- And I . hiope l^td Qreur 
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▼llle; Lord Dimtley, Earl Grey,' Lord Stanhope, 
Hb Grace* the Dnke of Bedford, the Duke of 
Norfolk, and many more great land Owners, will 
each build a ventilator ; and thereby set a noble 
example to thek t^iants ; and surely these noble* 
men are the most proper persons to take the lead 
in so great a national improvement, and assist 
and encourage their tenants to improve their 
situation, and make their precarious capital more 
permanent. 

There is nothing that I know of is of so great 
importance to the farmer and the public, as 
making provision to prevent the dreadful effects 
of a wet harvest ; and the only plan by which it 
can be accomplished, is as simple as binding 
sheaves by the reapers. 

If making a ventilator was either' expensive or 
complex, the farmer might be deterred from 
making one, but I can asure him it will not be 
attended with either of these discouraging cir- 
cumstances. 

There have been some millions of quarters of 
grain greatly injured and a great deal entirely lost, 
within the last eight months, partly by being 
housed too soon, and partly by such vast quanti- 
ties Having been stowed together, that sufficient 
attention copid not be paid to it : the sad effects 
of unbounded speculation from the great advance 



that was expected to have taken place^ in conse- 
quence of the new corn law ; but fortunately for 
the public^ it had a contrary effect. 

The greatest part of the wheat that is sold in 
Wakefield and the surrounding markets is so 
extremely soft^ that a gr^at deal of it is grown 
together^ and the miller is under the necessity of 
drying nearly one half of it upon his kiln^ and 
mixing an equal quantity of undried grain with 
it before it is ground ; but mixing it thus greatly 
injures the whole. 

Nearly all the malt kilns in the country have 

been^ and are employed in drying grain thus 

injured^ and to destroy the vermin with which it 

so much abounds ; for the bulk, lifts with 

them^ and if a stranger was to view it^ he would 

' ■ * . • ' 

think the whole was going to remove.. 

■ . 

Whep all this soft grain has been scorched 
upon these kilns^ as miich of it will be preserved 
as can be until new grain comes into the market^ 
with which it will be mixed ; and the quantity 
of new grain that will be spoiled by it is incal* 
culable. If the farmer had dried all this soft 
grain upon; ventilators^ the loss they and the 
public will sustain would have been prevented. 
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Drying yvheki upon common kilns is attended 
i^ith gpreat care and risk^ for if it is not kept 
constantly turning, it is sure to be burnt : I 
have lately seen a quantity of \vheat which was 
gx)od but soft, that a farmer had got dried upon 
a Common kiln, and it was so much burnt that 
the grower was glad to take 305 per quarter for 
it. Purchasitig so much grain in expectation 
df a great advance has ruined many speculators, 
and the same grain will ruin many of its pre* 
sfent holders. 

Since large corn warehouses have been erected 
at Wakefield, and other towns, I am informed 
by respectable farmers, that five times mOre grain 
is spoiled than formerly, when the miller bought 
it direct from the farmer, and this I can easily 
conceive to be the fact ; for the trade is now en- 
tirely changed, great factors are in general the 
first purchasers, and btiying largely upon specu- 
lation, send it to be stowed in these warehouses^ 
and afterwiards sold by c'ommissibn to the best 
advantage. 

But when there is so ttiuch graih ill the ware- 
houses, it cannot have that attention paid to it 
that the state of it requires ; and moreover, it is 
frequently Very soft when i;Varehoused : no mntttt 
of surprise then that so much of it lihould be 
greatly injured. 
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I ain fully siatisfieclj that if one of the pMrqers 
of those warehouses would make a tentilator in 
one of their top chambers^ that would d|j firom 
one hundred and thirty to one hjuodr^ J^nd fifty 
quarters of grain at once^ and erect a three or 
four horse engine to work it^ it would raise a 
quantity of hot air^ that would do more than 
supply two such ventilators; and the engine 
would draw up all the grain from the vessels, 
and remove it from one room to another, when 
required^ by elevators, and probably would save 
the wages of five or six porters in every such ware- 
hoiise ; and I think the grain might be dried by 
a ventilator in such warehouses, cheaper than it 
now can be proper care taken of for a single 
month; and I have no doubt but the owner 
would receive £30 per cent interest for the capi- 
tal he might sink. 

Every large corn warehouse should have a ven- 
tilalor and a small engine ; and such a conveni- 
ence would give the owner a great command of 
business ; for at all times he might warrant the 
^rain he sold to be dry, or he might keep it till 
it suited the interest of the owner to sell ; for 
after being dried, it would not require turning 
from ai:i: to nine pnonths, though five or six feet 
thick. 
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I haTc before observed^ that where a yentila* 
tor exceeds twelve feet square^ I would make it' 
upon a plan different from that which I have 
already described. 

Suppose a great farmer or corn miller should 
require a ventilator twenty-four feet square; 
instead of wood beams, I would recommend cast 
iron plates, half an inch thicks in two lengths, 
screwed together in the middle, and have five 
inches of hold in the wall at each end ; and the 
depth should be seven inches, with a flange half 
an inch broad on each side the bottom edge, and 
the distance between them not more then four 
feet. On each side the plate there should be cast 
brackets, made dovetail for the ends of the cast 
joints, which should fill them very tightly, to 
prevent the beams from moving sideway ; and the 
depth of the joists should be full two inches and 
a half thicks with a flange on each side the top 
edge, three-eighths of an inch broad, which 
would make the top edge inch and quarter broad, 
and should stand level with the top edge of the 
plates or beams; the distance between them 
should be near two inches and a half A short 
cast iron pillar, from twelve to fifteen inches 
long, should be fixed to the floor, for the joints 
of the plates to rest upon ; and it would be ad- 
viseable to have a similar pillar, but rathef 
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lighter^ to support the middle of €aeh plate, 
which would divide the length into four eqnil 
parts, each six feet long. 

Should the joists be found to springs but I do 
not suppose they will^ as there will always be 
two to support the foot when treading upon them 
length way^ but three when stepping across ; 
seven short pillars may be screwed to the floor^ 
and have a mortise at the top half an inch wide^ 
and one and a half deep^ and have eight castings 
half an inch thick^ two and a half deep, and 
one edge should fill the mortise, and the other 
go against the under edge of the joists, which 
would make them strong and firm (as the bear- 
ings would only be three feet) and more than 
sufficient to carry three times the weight proposed 
to be put upon them. 

At one end of the room there should be half a 
deal plank fixed to fasten the hair cloth to, and 
at the other end there should be a cast iron 
roller (which will not require turning) two in- 
jches diameter, made in three lengths, and so 
jointed, that any one part may be worked while 
the other are standing ; for such a roller will 
probably be found necessary, as some part of the 
hair cloth may stretch more than another. The 
toller will want a rack wheel, from five to six 
indbes diameter/ and a catch alsp^ 
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Hiere ^q)d b^ three pipe$ to dischaige the 
^ain from the hut cloth, whidi way be fi^ed 
either in the middle of the room or oja one side 
ofit^ as may be most convenient; but they 
ahould have mouth f ieces or covers that fit very 
tightly, to prevent the cold air from entering;^ 
or the hot air from escaping. 



Estmato Jw a Cast Irom Floor for a 

VeutUatar. 

Cwt. qr. lb. ^ 9. d. 
Six cast platet for beams, each 84 feet 
10 iachet long* 7 inchet deep, bnt io- 
cludine the flanget, are equal to 8 

incheif - «* « ^ 

Twenty-foqr cait joists, «4 feet long, 
S inches and } broad, including the 
flaoffes, 81 24 

Six piUars for the joints of the plates, 
each weighing 84lb, ••• 114 

TweWe piHars for the middle of the 
plates, each weighing 16lb, ••.. 1 8 24 

Eight pillars for the joists, each weigh- 
ing 18lb„ 5 15 

Eight hearing plates for the joists, each 

weighing i4&^ i o at 

41 3 14 168 S3 IQ 

Making the joint plates, fixing op the 

pillarf » and Ujing down the castings« • . . . • -4 14 

S& 4 

This estimate is uear 12$ per yard, and , is 
something mor^ than a wood floor would costj^ 
still I thiidt in the end, it would be by m\ich th^ 
cheapest, as U would be three times as duritble | 
wood in a drypg house^ in a few JW%^ ^' 
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corned extremely brittle, and the room would be 
beated with less fuel than if the floor Was m^ 
of wood, for the hot air would have much tnore 
room to expand in. And upon more mature con- 
sideration^ 1 would recommend all ventilators to 
be made of cast iron. k\ 

Kear twenty years ago, some of the great far- 
mers in Somersetshire, urged me very much to 
employ my thoughts upon something that would 
enable the farmer to dry his grain that might have 
been housed soft ; and stated, in the strongest 
language, the great advantage the farmer and 
the public would derive from it. 

I then saw the necessity and utility of such a 
jilan; but my engagements at that time were 
such as would not permit me to attend to it; for 
my ideas of a ventilator were then neaiiy what 
they are now ; but tbe principal thing thort dis- 
couraged me was the want of uiider'Staiidiiig iu the 
farmers with respect to the use of machinery ; for 
mt that time tlirere Were no thrashing machines 
establidbed ^ thov^h Mmetbitig had been attempt* 
ed, wfaieh entirely failed ; 4,bA Ifbaad it was the 
l^eneral txpintte amolig the Gsrttiers, Hiat they 
could not be Unade to siieswet. Fortunately for 
tbemi9elves alid tlie {rablic, they* were 9Jgre&Mv 
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mistaken^ ai^d by the introduction.of tbem, the 
way is made plain and easy for erecting and using 
ventilators. 

For whatever farmer has a thrashing machine^ 
he will only require a nut to work in his larger spur 
or face wheel fixed upon the end of a small shafts 
and a moderate sized drum on the other end of it, 
and from thence a strap to turn the pulley upon 
the end of the axis of the fan, which should run 
at near double the speed as that for a corn mill ; 
and this is the whole of the machinery he will 
have to prepare. 

The alarming state of the grain that is thrashed 
out, and of the meal and flour, calls for the seri- 
ous consideration and assistance of the great 
land owners, to introduce something that will, 
in future, prevent a return of a similar calamity; 
and, if possible, to adopt some plan that will 
deliver the farmer from that inevitable ruin with 
which he is threatened.^ 

The great advantage the farmer, the com 
miller, and the public will receive from the in- 
troduction of ventilators, will, I hope, not be 
confined to the drying of wheat only ; for I think 
there is the greatest probability, that in a little 
time, all our malt and oats will be dried with 
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them upon haircloth ; foif I can aisure my readers^ 
it means nothing how wet and soft the grain is 
when put upon the hair clothe it will soon dry it 
without in the least injuring it^ or affecting either 
its flavour or colour any more than if dried by 
the sun. 

It is well known^ that a considerable part of 
the malt that is made in this kingdom is spoiled 
in the dryings by its being so much parched and 
baked by excessive and unnatural heat ; that all 
that rich nutriment, flavour, and dolour it origi- 
nally possessed is destroyed, and most of the in-* 
sipid liquor distilled from it is as red almost as 
poppy, and destitute of that rich flavour and 
animating quality which it ought to possess. 

I hope a total change in the drying and grind- 
ing of our grain will soon take place. The heat 
for drying wheat should not be more than about 
eighty degrees, and that for malt from eighty- 
five to eighty-six d^rees. 

I have dwelt long upon this most important 
and interesting subject ; but the many and mo- 
mentous objects it embraces will, I hope, be 
deemed a sufiicient apology for trespassing so 
much upon the patience of my readers. 

OBSfiRTATIONp 
2X 
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Oh8ervation$ 

UPON PUBLIC DRAINS. 



Hiat drains have been of great public utility 
no one can deny, and it would have betn well if 
many more of them had been made ; though the 
principle, }ike that of canals, has as yet been 
very imperfectly understood. I have seen many 
of them in various parts of the kingdom ; and it 
appears to me, that there is a great .want of 
judgmient both in th^ designing and executing of 
them, particularly in two respects ; — 1st. want of 
sufficient width and slope for the sides where the 
ground \s veiy wet and swampy ;— 2nd. making 
the gates or doughs too Harrow to admit of the 
drain being cleared of iU water before the tide 
returns, especially in spring tides, by which a 
great deal of their utility hs lost. 

In many instances that I have met with, it 
would have required from an hour and a half to 
near two hours more to have cleared the drain of 
its water. This large quantity of water remain- 
ing undischarged is not all owing to. the con- 
traction of the gates ; for part of it is occ9.sioned 
by the gates not being shut in time, owing to 
their being so imperfectly hung, that the tide 
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•must rise to a considerable height before it has 
acquired power to shut them. 

So long as this plan of making, hanging, and 
shutting gates is continued, no dr^^in can ever 
be of that utility which the public have a right 
to expect from ii. 

Nearly all the gates I have yet seen for public 
drains, are at least one-third too narrow, and 
some one-half; but making them this extraordi- 
nary width would avail nothing, unless provision 
was made to shut them as soon as the drain is 
cleared of water ; for if wide gates are useful for 
discharging the water quickly from the drain, 
they are also capable of admitting an extra quan- 
tity of salt water, during the time that they reipain 
unshut after the tide returns. 

There are only two . ways of preventing this 
evil, and thai js by appointing a person to shut 
" them in proper time, which would be attended 
with ^Qj^t lexpense ; or constructing a float Xo 
^hut th^em, which would never fail pf doing it, 
if properly made, when the tide ha^. risen to that 
Jieight which the engineer has fixed upon for 
closing them. 

Whenever a public drain is cut through flat 
swampy ground, supposing it to^ be of sufficient 
capacity in those parts where the ground is firm 
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and sounds it should ht made from oiie-lhhd to 
fall one-half wider ; and after the width has been 
thus extended^ in twelve or fourteen years time, 
it is more than probable^ at those very places and 
in the middle^ but particularly at and near the 
bottom^ it will be by much the narrowest part 
of the drain. 

Of this there are many instances, and two 
causes may be assigned for the contraction. 1st. 
As the stagnant water is drained from those 
swamps^ the surface of the ground keeps gradu- 
ally sinking, until sometimes the surface of the 
ground is below that of the water, and requires 
embanking to keep it within the cut. 

And in all such situations^ engineers have erred 
, as much in digging the depth as in the width of 
the drain ; for it almost invariably happens, that 
in proportion as the surface of the ground sinks 
at and near the sides of the drain, the bottom 
will rise, though perhaps not quite in equal pro- 
portion. tBnd. The drain is frequently much 
contracted in many of these marshy places, by 
having the materials which have been dug from 
it laid too near the edge, which has a tendency 
of not only contracting the sides, but of raising 
the bottom also, and in many instances the lat« 
ter injury is th^ greater. 
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If the slope at those plaeea liad been nea^lj 
double^ <UEid the. materials lemoved to a proper 
distance^ the contraction of the sides^ and the 
raising of the bottom would^ in a great measure 
have been prevented. 

When I examined Sedgmore drain^ v^hich takes 
the water off from forty-five thousand acres the 
principal commissioner shewed me many places 
that were nothing but swamps and bogs before 
the drain was made^ which were then in a high 
state of cultivation^ being chiefly water meadows 
let at £,b 5« per acre. I gave full credit to what 
he said respecting how much the ground had sunk 
at those places^ as the drain was there extremely 
narrow^ and the bottom appeared to have been 
much raised. The drain was laid out by the late 
Mr. Jessop, and the gates much too narrow, for 
when the tide returned, there was always a large 
portion of water undischarged, as I had frequent 
opportunities of observing. 

. From the information the commissioner gave 
mCj the drain discharged its water tolerably well 
at first, but he complained of the contraction of 
the sides and the raising of the bottom, which 
he imputed more to the materials having been 
laid too near the sides than the sinking of the 
surface^ and pointed out many errors that had 
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been committed, in not making it of sufficient 
width, and not haying more collateral drains; 
which would have made many parts of the inclo- 
gure much more valuable. 

When these contractions take place in a drain, 
and the bottom is much raised^ it is not possible 
that it can be effectually cleared of its water, for 
the raising of the bottom alone would prevent it, 
no matter what width it was ; but when both 
these misfortunes are combined, and: the gates 
are too narrow, its utility is greatly diminished ; 
and I think there are. but few modern drains 
which are not in this situation. 

In all such swampy situations, there is nothing 
will answer well, but allowing an extra width 
and slope to the drain. Drains in general ar^ 
dug much too deep. 

When Mr. Jessop laid out the said drain, and 
some others nearly twenty-five years ago, I do 
not wonder at some of these errors being com- 
mitted, as he might not have'seen the effect of a 
drain made in a swampy situation ten years after 
, it was finished, or probably at those places his 
drains would have been differently designed; but 
for engineers to commit the like errors now, when 
they have such ample means of profiting by <he 
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tidistakes of others^ no excuse can be made ; and 
yet^ ftom an infpartial examination of our modern 
drains^ I belike th^ will be found to have been 
designed and executed mudi in tbe same manner 
as they were twenty-five or thirty years ago. In 
nearly all those swampy places^ there is a great 
want of collateral branches to drain the adjoin- 
ing, lands. 

9 

If a large portion of water reinains in the drain 
when the tide returns^ probably one half of it is 
salt water ; and as the drain fills while the tide 
is in^ a portion of it gets pent back into the fresh 
water dikes^ from which the cattle are supplied^ 
and it is found very injurious to them ; for in 
many parts^ the farmer is under the necessity of 
having from fifteen to eighteen inches in depth 
of water in his dikes all the summer months ; as 
it is as requisite to supply them with fresh water 
in dry seasons^ as to relieve them from it in 
wet ones. 

The gates for a drain may be made to shut 
themselves by a certain mode of hangings but 
they are then liable to be shut too soon ; there is 
nothing therefore so safe and certain as a float to 
shut them^ which will not act until the water is 
at such a height as may be considered the most 
proper for them to be closed. 
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I do not recollect *8eeing any ni<ldeni drains on 
the Lancashire coasts or on the opposite cgide at 
or near Hull^ or in any other part of the kingdom^ 
but what I think areigreatly wanting in capacity^ 
and in collateral branches also. 

If a stranger^ unacquainted with agriculture^ 
were to view the vast number of channels in a 
water meadow^ he would naturally conclude^ 
that a large portion of it was wasted to little or 
no purpose ; but especially so^ were he informed 
that the ground was let for J£b 5a per acre per 
annum ; and yet this supposed waste is the most 
certain way of increasing the value of the whole^ 
and this will equally apply to making a principal 
^rain and its collateral branches. Making the 
main drain capacious^ and the collateral branches 
numerous^ is not wasting land^ but the most 
effectual way of increasing the value of all the 
lands so drained. 

Could the land owner have the water entirely 
taken off from a large drain that has been made 
from sixteen to twenty years^ he would be asto- 
nished to find how much the sides, wece con- 
tracted and the bottom raised ; and when this 
has taken place, it is no matter of surprise that 
the water should be so much obstructed^ and 
prevented from running freely off; and moreover. 
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these Swells in the lipttoin of the drain never fail 
of heing productive of many weeds, which are 
extremely injurious to the drain by impeding the 
velocity of the water, and causing it to stand 
much deeper than it ought to do, by which 
means the general drainage is greatly affected. 
In many such situations, I have seen the surface 
of a drain, that at a small distance appeared like 
a grass meadow ready for cutting. 

I* 

When conversing with a commissioner re^* 

specting the siz^ of various drains in the western 
part of the kingdom, experience, said he^ has 
provedj that public drains in general are made 
one*third too narrow; and added, the loss of 
land and waste of money occasioned by it cannot 
be estimated. 

Perhaps, however, it would be adviseable to 
finish a mile or two at the bottom, and allow 
sufficient time foeihe water to drain off from the 
remainder of the cut. The grounds would then, 
for that distence, be ready for cultivating when 
the execution of the remainder of the drain was 
resumed; and cutting and cultivating might after* 
wards go band in hand. 

I think tliere is no doubt but public drain; may 

ST 
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be executed with much less expense thaa they 
hitherto have been^ and may be made to drain the 
landg much moice effectually than they generally 
4o. The trunks and valves that arc employed fot 
conveying the water in different directions are 
strangely designed, and frequently defeat the 
end they were intended to accomplish. 

In general, the water stands too depp in great 
drains, which prevent^^. the ground from being 
well cleared of it ; for if possible, the surface, in 
mcxiterate seasons, should be from two feet to two 
feet six inches beJow the siirlaee of the ground, 
for the less depth of water there is in the drain^ 
and the more effectually would the grounds be 
cleared of water. 

If a situation for making a reservoir, of from 
three to four acres, could be met with near the 
gates^ or \vithin a mile of them, that would re- 
quire little more than the head raising, which 
should communicate with the drain, and have 
gates to discharge the water at the same time it 
was let out of the drain ; or if a reservoir could 
be made from two to three miles from the gates, 
but near the drain, which would require a cut 
making to and from it to the drain^ adid from 
thence to the gates, either measure would make 



tiie drainage of the latids much more eamplete^ 
by reducing the depth of water in the drain pro«- 
bably one^tkird or t)ne-fourth. The cut^ in the 
latter plan^ should be made considerably wider^ a's 
a much greater quantity of water would pkss 
through it in a given time, than in any part of 
the main drain. 

The collateral branches for a large drain re* 
quire much more judgment, care, and attention 
in laying them out than that of the trunk ; and 
in many situations, tb^ best line for them cannot 
be found without boring, and the instrument; 
for which shouM be of large diameter. 

The water in many public drains is much ob- 
structed by the bridges being too narrow, for 
when it is nearly upon a levels few men are com- 
petent to judge of the great injury they do ; for 
all the bridges should be of greater capacity than 
the main width of the drain. 

. To give the wateir in a drain every possible 
facility' for clearing it» the $heet should be ai 
thin as pos^ble, and all obstructions removed^ 
and the^ gates maite one-third wider than' the main 
width of the drain. 

Suppose a drain to have eighteen feet water 
siffface and twelve £siet bottotn, the' meaU of these 
ii fifteen feet; and for such »draiA I would have 
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three gates^ each six feet vnde, and of eqval 
depth ; for the larger the quantity of water that 
passes through them at once^ and. the less sand 
and mud will rest on the out ^ide of them. A 
capacious drain, with as little depth of water in 
it as circumstances will admit of^ with wide 
gates quickly shut^ will be found the most effec- 
tual for draining a flat swampy country ; and all 
quick curves and windings in the cut should be 
carefully avoided* 

But as I have just hinted^ making a small 
drain in the line of the large one would be at« 
tended with the most beneficial effects. 

A small cut or drain is frequently made in a 
line of canal where the nound is wet and spongy, 
and from six to nine months allowed for the 
water to drain off^ and much good has always 
attended such cautious proceeding; for those 
parts^ after the water was drained off, have 
probably not cost one half the sum they would 
have done^ suppose the execution to have been 
effected before those parts were drained. For 
want of draining some parts of the line of a eanal^ 
vast sums of money, loss of time/ and much dis- 
appointment have never failed attending where 
this prudent foresight has been wanting; and 
few more striking instances of this have occurred 
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thaa on the line of the Kennet and Avcfn canaV 
near Bath^ that of the Leeds and Liverpool canal^ 
near Blackburn and also on the Bolton and Burjr 
canal^ as I have before observed. 

I^ow if much money and time have been saved^ 
and the works made much more permanent^ by 
making small drains in a line of canal^ and allow- 
ing sufficient time for the water to subside^ is 
not such a plan much more applicable to a large 
drain^ where the ground for many miles may be 
extremely wet and boggy^ than for a line of canal^ 
where the extent of the swampy ground may not 
be more than from six hundred to eight hundred 
yards ? Was such a plan as this adopted for large 
drains^ and from twelve to fifteen months allowed 
for the water to drain off^ it is probable that from 
fifteen to twenty per cent might be saved in the 
cuttings and a great part of the heavy escpense 
that attends taking out the slips, turning ofi^^ and 
penning up the water in so many places would be 
avoided. 

• And were a iew of these small drains cut in the 
line of the collateral branches^ the water would 
be so much drained off in the before mentioned 
time^ as to enable the commissionery to form a 
correct judgment^ whether the lines adopted were 
the most proper^ and if not^ they might be. 



3^ 

tffhftflged f«r eihern more guHable with tittle eit- 
peme. A gfett saving ia the intereiGrt #n the 
ciqpAtal wouM be the happy coiMeqiKBnce of adopt- 
ing this plan^ in as iniicfa a» the lands would^ in 
general^ be so much drained as to admit of the 
plough beif^ immediately a|)pfied^ after a mile 
or two of the greaft drain was finished ; and it 
VtouM prevent the loss of time that is now una- 
voidable in waiting for the grounds being cleared 
of the stagnant water after the drain is finished. 

Greater gain may be obtained by making 
drains upon the most improved plan from a cer- 
tain capital sunK^ than in general can be made 
from an equal capital employed in making a 
canal^ as there is no risque of loss from compe- 
tttidn. This is a loss arising from a cause the 
canal subscribers n^ver once thought of; but its 
effects will not^ on that account^ be the less fataL 
When large fens and bogSj that are useless to 
the public^ nay^ much worse, for they are often 
very injurious to the health of the inhabitants, 
are made fit for agriculture, I consider the capi- 
tal sunk in them the most permanent wiealth in 
the kingdom ; and all such improvements are by 
far the most meritorious. 

By a trifling expense, all the public drains 
mgH have been xaaAe navigable for vessels of 
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from one to two tons burthen^ without in the 
least affecting the utility of the drain ; and it has 
often surprised me that nothing of this kind has 
been attempted^ as it would be of the utmost 
consequence to the country, but particuUrly soj 
as the ro^dfi are generally bad in a flat swampy 
country; for with ik few one horse engines^ (fof 
no towing path woiild be required) the who)9 
produce of the country might be carried upon 
them with one-fifth of the expense that now at- 
tends it ; and collateral branches might be made 
to communicate with the towns and villages* 
Here is a capacious field big with immense im« 
provement, which may be acquired at an eai^ 
expense* 
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APPMNDIX. 



By mistake the sheet that contained instruC^ 
tion for balancing lock gates got misplaced 
and ivas left unprinted; and as I conceiye 
this as essentially necessary for their presertatton^ 
I shall now describe how it should be done. 

The top bar of the gate and the lever should 
never be in one piece of timber^ as it is attended 
with unnecessary expense ; but the bar should 
project twelve or fifteen inches over the heel post, 
and the lever should be screwed to it, which may 
be made of an inferior piece of timber, and will 
not require to be so long as levers in general are 
by three or four feet. And for three feet at the 
end of it, there should be two pieces of timber 
pinned to it, one on each side, with wooden pins, 
three feet long, and from three to four inches 
thick, and the same depth sis the lever. 

A number of weights^ should then be placed 
near the end of the lever, to see what weight will 
balance the gate ; but the weight should do ra- 
ther more than balance it, as it will be the 
means of keeping the heel post in the hollow 
quoin ; and when the weight required is founds 
it will determine the size of the stone, which 
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jshould be well dressed^ and have two holes^ 
three quarters of an inch diameter^ drilled 
through it, by which it may be screwed to the 
top or rather on the under side of the lever. 
There should then be an iron pin, inch and a 
half diameter^ ' and twenty inches long ; four 
inches at the thicker ends should be flattened^ 
and have two holes in, by which it may be screw- 
ed to the lever ; and with the assistance of this 
pin^ a boy of from ten to twelve years old would 
open and shut the gates with the greatest ease. 

And although the upper gates are much lighter 
than the lower ones, yet^ nevertheless, Iwould 
balance them i for the more light and easy th^ 
are made to work, and the longer they will last, 
and also the masonry connected with them. 

By the present plan of hanging, opening, and 
shutting lock gates they are soon knocked and 
shook in pieces ; for the longer the lever is, and 
the greater the injury is that is done to them in 
opening and shutting. 

As lock gates are now hung, for want of being 
balanced, great power is required to put them in 
motiob, and an equal power is required to stop 
thejln ; and if this is not exerted when the gate is . 
nearly opened, it will strike with great force* 
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jigainst the \ofk bi^b ; m^d the saipe po^er U rftr 
iquired to rMr/iw ih^ wotj^n when sbujtting^ or 
It will 8irik« with grep.t forc^ agiietinff tbie pJH 
irhr^O «hiit; imd a« o]venug f^ud 3huttiQg ^r(( 
general ly perfofn^^ i" gf^^ hsi^U, no atte/itlofi 
if p^id to l^rea^iag t^e vphciiy of tb^ gate jii 
ejlfaer of these o|]yeratip04- Bvjt ^ben lypk g^tqy 
af» hJUDg light, ^/^ |;>^Unjce^, ^d ji^qw ^^^7^ 
little pow/er is r/9quirpd to put thejoi ip ipojtioni^ 
and a^ iittle to stop tbe^if ; for i^ the galiies ^r^ 
nio?.ed in the lea»^ \ff t^e ^gijta.t|on of iiifi w^jtef 
when it enters the lock, thej will continue to 
moye easily,, and be gently shut. 

But if the wafer was carried thirtyrfeet down 
the lock side as I have reeommeitd«d, heti^e ik 
enters the chamber, and it had three or four open- 
ings, -fire feet from each ot^r, and the faottana 
end of them turned towards the breast, making 
pn apgle of forty-five degrees, the gates could 
fcarliely be moved with any agitation there woulc) 
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be in the lock chamber ; for this way of deliver- 
ing the water would not produce any that w^iutd 
aff5*ct the movement of the gates. 

Another thing, by mistaice, has been onitted, 
and that is, conducting the surplus water ai'flie 
head of the upper.gaties in an open ciuumd; imd 
at a suflScient distance from the puddle^ so ihaA 
it may not be affected by it f^ 



t fipf^f f^ nitf who may hate |iaid fhe least 
atieMioti f d the delivi^rift^ of wafer into a bcK 
^eimhet, whdthe^ a ihi^ch wor^e plan cati be d^^ 
f fded than ihdt y^hich ts lidw uded for filling $ 
lock with water. 

Evdry flring that tendt to fe«Mffi the freat 9tgt« 
tation ia the water whife the lotfk id Mlingf 
will increase the durability of the gates, and 
^^e^^rW IBe i^eSSfet frorfi injUty; flit Whoever 
v^llt exinilnii ihe insficfe of fock gates that bare 
Bdett it* ote for «c!teii or eight years liiay see ho# 
the plstoks ire bettered and shattered frtym six td 
ei^Ht ftet from ihe bottom, by the ViUrMion of 
ftie reirgfliy Uiti iHky itmii U contiticed, thkt k 
hdi^ pliti tot ddliterlhg Watfto hito H lock chaib^ 
fcer i^ Hi^hff hdefesSa^y ; for ltd tUahg^ ih the rtmfcei 
i^iivLpi, or hdhgiti^ Of the gate» witf renloTe thll 
etil, it feani onf j/ te ntfecitd hf k dtffei-eAf 
dfeliti^i-y of thfe ^rffel- iiltd m lock; and I tKinfc 
frothing ^ill h6 sd efficiicioud is discharging it 
ill ii Ode side of ihe lofck, tfitd a^ differetil 
6|](ddiiigs. 

flfcime per9€fii8 tkiay perhaps objefct i^ tht erosv 
bar over the round hole in the plate {w the eirctr- 
laryaWe; but the valve will work as w^ll without 
ft AS v^ith it. By fixing & giiider for the valve rod 
^^6^ ill, iilne df feii iftchei^ above ihc pla^te. 



U6 

I cannot conclude mj observations on caoak 
without further remarking, that the Rochdale 
canal company have great merit in executing such 
^ vast expensive line of canal in the manner they 
have done ; and had it not been for the princely 
fortunes many of the gentlemen and merchants in 
and near that town possess^ my opinion is, it never 
v^ould have been finished. ' « 

. Their numerous and extensive reservoirs serve 
as so many storehouses to retain the watery ear- 
goes that are deposited upon the adjacent hills^ 
which are treasured with great expense, as a se- 
curity for and preservation of the mill property ; 
but the happy eiiiects of them are not confined to 
the mills on the line only, for all those below, 
where the canal communicates with the Calder 
and Hebble navigation to the tide- way, as well 
as those on the Lancashire side, are greatly be- 
nefited by them. Nor do their beneficial efiecta 
terminate here, for this canal may fitly be com- 
pared to a high elevated light-house, erected at 
a vast expense, to shew the canal speculator and 
canal committees the y^ay to walk in, so far as 
respects supplying a canal with downfal water 
from reservoirs. 

From these' reservoirs^ and the grounds that 
are drained to fill them, various conclusions may 
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now be drawn with the utmost certainty ; for 
the great quantity of water required to supply a 
canal with water this way is now by them fully 
established ; but before the execution of it^ the 
engineers for canals were as much in the dark as 
any other men ; witness the erroneous estimates 
the ei^ineers made for it. 

There is no canal in the kingdom that alSbrds 
the canal subscriber^ the mill-owner^ the acting 
committee of a canal^ the canal engineer^ and 
the public, that useful information which the 
Rochdale canal does, whether it respects the 
money required to execute it, or the quantity of 
water to supply it. 

When this canal was first proposed, the mill- 
owners were greatly alarmed, lest their property 
should be injured ; but so far from that being 
the case, when taken collectively^ it hajs been 
much improved; nor can it be otherwise, so long as 
its supply *is taken by gauges, and at those time^ 
when the surplus water would be injurious to the 
mills; but more especially, as there are betwf^n 
three and four hundred acres of reseryoirs ; apd 
alfifo the canal itself may be considered as a reserr 
voir, equal to one hundred and sisty zcreBj 
making in all nearly five hundred acres of reser- ' 
Voirs ; and these may be taken as so iliany seeu-. 
laities for thetuji I Irownets* pi:o|lerty* 
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mhdagh ^<f^ ifre ixM tfpdii iMby ttrddki 
taA feeders, and iht tpitittiij 6f ifftdet tUlUcUd 
tot the supply of thh candl in ^iihmii « pantlfef^ 
it h pldasJrtg io reflect, that yet thiiie are ttd 
gauge* pkced tft fl<«d ripon *wrfe df ffie riwyrt 
t)0vrerful brotfks, frortf whtfcti ihe coiApatf^ hav6 
a right to take water ; foi these art ieetrired uniit 
an increase of ionfil*^ rtqtiire ihei^ Asrfsfene*. 

When the water has been thus treasured up, 
and minions of tons drawn off in summer^ and 
at a time when the mills are much in want of i^j 
the leakage and soakage water which thej re- 
ceive from the canal is greats nor can the com«« 
pany, or their agents, prevent it, were they 
desirous of so doin^. 

Ko body iff milt dvmtrk need ftM of bluing iA^ 
jored by the matking of d catiiali if tbeir |if Oj^ef ^ 
y m wel) protected hy elau^s tn ihe a'<5t, aal the 
^ill oWH^s' pioptrty iU OH the Ifnte of Ihii tMiitj, 
iM Hkt timn^B M If ett «ieetfied ; «Ad & I 
Irate hfad two a^ptttnttMnt^ nUider tl^ 4cl ^v«i 
fiMeit war obtiiinMti for Ike prc^^teetidn of fl^ 
mills mr tft<^ Knd in bdlb eouiitiedy I iia^ bef al^ 
lewed t» know a little Wbftt e«^ct it batr bad tgp^ 
w the Ai ; M# tlfti^ tie ii^T€^^mi 1 do riylHri tibl!f 
mte mmh bed^ited b^ the mkihg of ffift e^Mtf ^ 
as I have befoM^ ofcMfvM; Mil ( «^fcli<^^« 



fil^ni h«ng given to mUUwperf, by .^^y ^ip)?^ 
canal that may h^rp^fter bp f xojejcjl;^;}. 

To remove some complaints which two or three 
of the miH owners have lately made^ the com« 
pany have voluntarily agreed for them to chuse 
their engineer to remove the grievances CiOm* 
plained of^ and they would not only pay him^ 
but ' aH other expenses* that might be incurred ia 
making any alterations in the conducting of the' 
water to their mills that might be judged neces- 
sary * a thing which I think few canal committees 
would have done^ and especiaHy so^ as these al- 
terations ' would be so beneficial to these unit 
towoers. 

In page 46^ I have recommended a powerful 
magnifying glass being necessary to inspect the 
drawings and the state of the carding before it 
goes to the drawing frames. 

T)io;$e obseirvations ffaould have goije a Jijttle 
fjfffihev ; for in Qfdfif tt^a^ tlie master spiimer maj|^ 
loiaw tbe rc;^l ^Uie f)f his c^^T^ing enj^nes^ draw? 
jng fraoie^i 9pd e^!sry thi^g th^i relates to the 
Vo^iflgpf^cottop> ]^e shp^l4be provided with 
^ gltt^> (and it wpvA^ b^ well if the overloQker 
^dA the f^ifix b%!^ <^ach one) ; for without it^ llP 
^mtffitMmYr ftjtp m\ M^ «f . the fiftrds, and feow ^ 
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they are ground ; but particularly in winter a 
glass is then absolutely necessary, for the naked 
eye cannot judge with certainty. 

The ends of the teeth should be ground, as the 
carders term it with a dianiond point* that is 
shaped like the point of a tool for cutting or 
turning iron ; or in other words, it should be aa 
inclined plane, of easy declivity. But in con- 
sequence of the tooth being thus shaped, it is 
next to impossible to finish it with a fine smooth 
sharp point; for it will be rather rough and 
bearded^ as ii is called, when finished with the 
hand emery, let tl^e wire be ever so hard ; for 
grinding it to the greatest perfection with emery, 
is as impossible as to give a razor a fine smooth 
edge with a grinding stone. If the point of the 
tooth is not ground both sharp and smooth, card-- 
ing cannot be performed in the best manner. 

After the hand emery has done all it can, there 
should be two fine Turkey stones got, and 
have the ends ground square where they 
join in the middle, to be equally as long as the 
fillet is broad, and let into a piece of deal three 
inches broad, inch and a half thick, and the 
fillet should be gently ground with these for two 
•r three minutes, and the swift cylinder alsiOr ^ 
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Birt'to4aiow^e ^eiKtcithn pMkioeft^ lAie'siate 
li#^he 4ed;h vboiiM be eSAtimtd hefyre Mil ttflw 
the 'tVirk^^ tlcme^ are at>tAied^ imA vf IJh^9&c4d 
not m^t the teeA as riluip and smoblh «b ^emill 
be wished, for VoHdfig the best Gei>rg5a or TJdiir* 
bon tofttofi, I vrotAA reeofntiieiid two of the best 
barber whet-stones that can be met wiCh^'andftit 
them in the same manner as the Turkey stones, and 
finisli witb 4Jliem ; for the poini 4f tlietvotiidioUld 
beasHimoothMtbaAofja^aeedlOjifpoinible. Ifitiu 
tn^ is soft, Tt is ne»t to iiiiposfliUe to ituike 4ie 
haettk smootfi and sbac^ ; brnt if tbis 4oM. be 
done, ft would «et eontifmie ki^tluit sialtt ia lingile 

honlr. 

^ .... 

■ 

Whoever will examine the finest cotton fibre 
with a glass, will find it enclosed in a coat, as 

compactlj as the stubborn oak is enclosed withia 

• . » ■ 

its bark ;. acd if that coat is broken into, it will 
produce a roughness along the fibre^. and ita 
strength will be grea^tly diminished. 
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, Any one who reflects upon the carding of 
cottop must see the necessity of as muei^ aa 
possible , keeping the coat of the fibre entire^ 
but this cannot be done by the present mode of 
grinding the, cards; and the naked ey^ cannot 
perceive Whether it is effected or not. 



I ha!re ioTftui asked nfftiiyfii^ spioQ^« and 
nmoufa^urers of maslio9> vrl|ait is. the reasoa the 
East I^fiia puslias increase in their smoo^hnest 
Und beauty by* wearing aod Mnasbing^ while our 
niusUns are the yety reverse of all this ; but as jet 
I have met with no one that, could .give me i| 
X9.tioi»al Beasoo. . 



I make bo doubt, but the roughtiess that is 
mVaiiahly ; interwoven with our fine muslins^ is 
principally occasioned by* our improper carding; 
add ^tiU the coat of the fibre is kept perfectly free 
from being* injured in the carding^ in vaif^maj 
we look for our fine muslins improving by wear- 
ing and washing. 

Some persons say they have better cotton in 

^e Cast Indies than any that comes here^ and 

tBat enables them to make better goods ;' but this 

is a great' mistake^ for are not the finest cottons 

grown in those * provinces the company occupy, 

^nd if they have to bring fine cotton twelvethou-^ 

sand mifes for the siippiy 6f our manufacturers, 

veiir riot their own interest compel them to bring 

the^best^ especially as neither the people in the 

East IndieJs^ pr those on the European continent, 

,*■•■■• \ ( • • , . • 
can afibrd to give so high a. price for it as the 

spinners in this country can ^ 



Othei^s isay, the Mrater in the East Itf4ie» i» 
much finer, ami better for'bfeachingfhan aiiy inf 
England ; but this is a most gross mistake^ for 
our water in general is much superior to theirs. 

• " • * m t ... 

Others again say, they bleach with India corn, 
which greatly improves their goods ; and are we 
precluded from using it in bleaching, for there 
is no doubt but we should use it, if it possessed 
any such qualities as some persons pretend it 
does. - 

Ai^ many persons will have it, they use much 
milk in bleaching, which improves the colour 
and the texture ; I really wonder they have not 
added a little cream also. 

« 

k 

* But another cause is assigned by some of our 
line mariufacturers, and that is, th{^t they work 
only one thread in a reeA, but we work two, an^ 
the roughness of the texture in our muslipp, say 
they, is produced by the threads in the reed bekig 
so mueh chaffed against each other in the weav« 
ing ; and cannot we work one thread in a reed 
as well as they, if that will remove the imperfec- 
tion complained of? 

An ingenious cotton spinner I travelled with in 
the packet to Worsley, pretended to untie the 
Gordian knot at once, hy ^saying, that the 
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w^ttiiig her fingers witb ber teagne wb3e. tbc 
thfaad passed tbrougli tibeai, wbkh laid aU the 
fibres close down ; but qnery^ will they not rise 
9gidm wftfa bleaching and wai^bkig^ ? 

But all such childish uippositions and coojec* 
iures^ and the erroneous inferences drawn from 
them, are too weak to excite laughter. 

That some particular cause or causes prodaee 
a beauty, Bymmetiy, and richness, and which 
time greatly improves^ in the East India Musluis^ 
that we. at present are unacquainted with^ is a 
fact that cannot be denied^ and probably it is 
occasioned by our improper treatment of the 
MMott in th0 car drng* ; #r Ae giesl adr? aaiaget 
tbmr muslins hare 0¥ep mm, may wis* feoait 
iheir cetton not beisg casded> wliidi I appMh 
Mend |0 b« the ease. 

■ 

I can see no advantage that can be obtained 
by carding for the single thread spinner, for yafti 
spun from it would be good for nothing ; and 
moreorer, if carded, it would require sufficient 
doubling and drawing by machinery, to redttoft 
it ta a pffopef thiekoess^ or tb$ ijfara would be 
weak and uneTca ; wid we luiivw iht«M ia not (he 
way «ottoi yam is spun Uitbe £ailJbldic». 



Him otMtD mwt b&MOMiiigisr wttlMMdt 
picked, ami made as ligU aftpo9flil^^ aQiilkw- 
wards^ it may easily be diaped into a sliver, and 
lapped round the distaff, and spun similar to the 
flax yarn in Russia, which no doubt is the case. 



From ^cse observations, I think h ly suflBci- 
ently explained, why <1ke East India nmslrns are 
so much superior to ours ; and it is equally plain^ 
they will maintain it so lon^ as the spinning of 
eotton-in the tw^ empires^ is prosecuted upon 4he 
present plan, as the fibres of t^ eotton for tkf 
one are preserved wkole and en^e, white Ijliose of 
the olber are cut into a mittien of fractioos. 

Tt is stated by the importers of Elast India 
cotton, that three-fourths of all that comes here 
is in ballast, as the inferior kind would not pay 
for bringing any other way ; and this is not to 
be wondered at, seeing the distance is so very 
|preat« 

But does not this prove a great want of under- 
standing in the cotton dealers, the spinners, and 
manufacturers^ wh,o blamed government so much 
for VLOt enconragiqg the East India company to 
multiply cottoa plantations^ wd supply «U the 
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imtmod^ -of vtJbjft dd»ttf^y-M^itbiit ^wken^tlis war 

'JSuppose this had been done, wliat then would 
have beeii the situation of the cotton spinners 
and manufacturers here, admitting them to have 
been bound to use that cotton ; and if they had 
liat taken it, wbal^ must the company iiave dpne 
ii^ith it, and who was ta. make good their loss ; 
would they not have been entirely driye|i out of 
the foreign market ? < 

' France and the Eutopean continent^ ; after the 
pcMe^ would have, got their ccutton from Ame* 
rica^ perhaps Bd per pound cheaper than we 
could get it from the East; as the distance in 
going to and returning from thence, exceeds 
that to an4 from Americanearly, eighteen thou- 
sand miles. . And how could we meet the gooda 
manufactured io America, as their cotton is close 
^t the dooTj; while our raw material would have 
to be carried twelve thousand miles^ and th^ 
goods manufactured from it three thousand miles 
more before they would arrive in America. Does 
not prudence direct that government should, if 
possible, procure large cotton plantations nearer 
home, than either the East or West Indies, or 
even America ; and what country so likely as 
the vast continent of Africa ; for, when corapitred 
with the East Indies, it is nearly at home. 
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would produoef wj 'BHkhimi^iiMttjf^ tt^ 
East^ but pq^tioularly cottdd. / - . i m'i 



•:•:• ;' . ■ s- r !?. 



In page 1, T r.ecommend the swift cylinder. to 
tnake twenty-six revolutions for the doffing cylin* 
^er one; but from subsequent experiments^ ^t 
find ^hiat if the swift cylinder makes thirty revo- 
lutions for the doQer one, it will be much better 
for working fine cotton ; and the doflPer should 
make four revolutiona for the feedinir roller one,; 
but the speed of the swift cylinder Ishoidd not be 
altered. . . , 

Perhaps the master spinner would wish to know 
from what part of the machine I measure^ when 
J state what rtbe distance «hpiildtbd fri^m (U^ <kn^ 
tredf one roller to that of anoUler^ I wduklsayv 
from the centime qfoife stand to 4faat of 'Mother: 

In page 11, I say the cotton beater makes 
much less fly than the blowing machine, stilt 'it! 
makes twice too much ; for what does the fly 
principally consist of but broken fibres of the 
cotton ; and ifthis be the fact, it iis an alarming 
consideration for the spinner; for whatever 
weight of broken fibres therri may be made from 
a given weight of cotton, there is little doubt 
but five times as much more is greatly injured* 
The cott<m beaifer lias two • bars oof iroii^ with 
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four hundred severe Uoffs per miiittte. IlKfllMl 
of the cotton are too delicate to hear such blows 
as these^ without suffering much injury ; for one 
of them would break a man's arm. If these two 
bars had four holes drilled in every inch, an4 
some nice shaped ste^l teeth^ made with shoul- 
ders^ rivitted in, from three quarters to oneincli 
long on the outside the bar; they would open 
fhe cotton equally as well, and take the motea 
and dust out much better, and that without 
injuring it. 



A iiriend «of mine, a member df 4'eaiial com* 
mittee of iip^ small im^nitivde, informs nie, flHrt 
an ingenouB gen<feiiia& of Binniogfaam, (lurif 
with his name I am not favoured) has ^ot a pa- 
tent for making an hydrostatic lock, whidi will 
require but a veiy small quantity of water to pass* 
from a lower to a higher level ; but at the same 
time acknowledges he does ^not understand tthe 
plan ; and atates the patentee'^ estimate for build- 
ing a lock of seven feet rise at JS2fiOO. 



My friend requested 
9 iwmpamliTe eAimate 



io faror hiai Prbk 
aT tba expMM for 



tkipfifying a iansl 6f a ^veh length and mod^ 
nut^ rise wilb water from re^ervalrd; and aha 
tot supplying one upon the patentee's plan; 
that the canal subscrit)er may judgfe whether 
it would be moire for his interest i& suBstribe to 
a canal made with l6cks upon i!Iirs new jitati^ 
rather than for one made with common locks. 

As I wish to give my friedd^ atid alt other 
caiial subscribers^ the best information i cair^ I' 
readily comply with his reqnesty and shall confine 
my observations to the* expense of exectftin|^ 
only^ without meddling with the principle of the 
said lock^ having seen no description of it. 

Z will suppose a broad canal made thirty milcB 
in length, with six feet water, and take therisi! 
and fall at only five hundred feet. 

In page .108 I have shewn that four and three 
quarters acres of reservoirs, average deptii fifteen 
feet, will amply supply one mfle on a canal that has 
a tonnage equal to three hundred and fiftrtom ser 
day for forty weeks in the year, and when taken 
coHecfpvely are eqptl to.onB hundred and thirty 
statute acresV Stfppose one half of these reaenroirr 
. are made on commdni or waste groufiid^ and tiedce 
tl^^m at £10 p^ acre^ yhicb iis very high ; thei 
amount of^ixtyrfyretiifw, atthta vuhmtton; will 

SB 
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he £650 ; and the other sixty-five acreg I suppose 
to be inclosed and cultivated ground^ i^hich I esti- 
mate at £65 per acre^ and probably would not be 
land of greater value ;. for where there is an oppor- 
tunity of making a reservoir in cultivated land^ 
and supplying it with surplus water from a brook 
or streanh it is generally low and swampy ; and as 
this reservoir would require fencing off^ I will al* 
low £5 per acre more^ and call it £70 per aore^ 
the amount will be £4^550, making in all for the 
land £5^205 ; but no fence wt-11 be required for 
a reservoir made on the common, 

I estimate making the reservoirs much higher 
than for any I ever did before ; and is a great 
deal higher than some of the large reservoirs for 
the Rochdale canaL 

I allow £200 per statute acre for making the 
reservoirs, which includes finishing them in every 
part^ and is equal to £36^000^ which makes the 
sum total of ei^pense for land and executing equal 
to £41,805. 

If the eahal subscriber in estimating the ex- 
pense for executing a canal makes this estimate 
a rule^ should he err/ it will be on the safe side; 
but large reservoirs will generally be made for 
much les» per acre than small ones. 
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Building eighty-three locks, each full six Feel 
rise, upon the principle I have recommended for 
five hundred feet rise and fait, at / 120 per foot, 
«qUal to j^60,000. Sum total of expense for 
purchasing land, mating reservairs, and building 
the locks £101,^05. 

It is possible the water may he to lift from 
forty to fifty feet into the summit level, from the 
reservoir tl^at may be made ip the in^closed ground, 
from two to three months in summer^ for which 
I i^Uow jC^,000, which incliiides erecting the 
engine, wear and tear, and makes the ^hole 
expense of building tjie locks, and supplying the 
cai^al with water ^qual to Ji 1 26.205. 



.'^ ., 



I will Qow suppose hydrostatic locks made for 
this canal, and calculate upon their rise being 
sev^n feet, which would recjuire seventy-one, and 
^ small fraction will remaia. 

If I am not mistaken, the patentee's estihiate 
for one of his locks is £2,000, but I think it will 
cost iC3,0p0 at least ; and I form my opinion from 
the great sum Colonel C<mgreve*s balance lock 
has cost ; but notwithstanding this I will take 
it at his own' estimate, which is ^2^000, this 
multiplied by seventy-one, the supposed number 
of locks^ the product will be »« 142,000, and each 



of ^hese lopkB A;rill require a man of good meefaa* 
nipul abilities to take care of it^ and will estimate 
l^is Dvages at 31^ 6^ per week> equal to ^81 I8s 
per annum^ and if multiplied by SjeTeaty-one, wil| 
give the annual expense of all thair wages equal 
to "^5^814 18$^ and is the same as sinking 4 
capital of '^ 11 9,000. 

4 

A 

As the expense of building one of these hydros*? 

tatic locks will be more than three times what 

one of those locks I propose building would cost, 

the wear and tear will be fully in proportion to 

it; and I conceive will, at least be -^2,000 per 

annum more than that of common locks, but I 

will only call it =^1,500, which is equal to sinking 

a capital of ^^30,000, and the loss to th^ trfde 

on the canal while these repairs are making may 

be equal to the expanse of the repairs; and then 

there is the expense of procuring watef* to add 

for these hydrostatic locks, which I will suppose 

to be one-fourth of what I have calculated upon 

fpr locks of six feet rise, whiph is =^10,301 b^, 

^and if they save three- fourths of ^^e lpckag0 

water, it is a great de^-l). ma|dng tl^e whoj^ 

exp^nsie oC buUding the lof^ks, sqpplyiqg them 

with Wiater^ the anniial e^pti^use o,f ^a^^^ v(^t 

and teaiy, (without iucl\ui(uig ^flj 4^VP^ ^^ 

the patentee for bis ingei\i^ity)^ eqt|al ^o sfffkr. 
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ing a capital of '^291,000, and ejcceeds the 
sum required for making th^ proposed reseryoiri 
wd locks full *el6*,795- 

From this statement^ I think it is clear that 
there is little or no chance for Colonel Congrere's 
balance lock^ or that lately designed by the inge* 
nious gentlemen at Birmingham ever being gene- 
rally used ; for with respect to the expense of exe- 
cuting^ annual wear and tear^ and attendance^ 
I consider them nearly similar. I have entered 
mor^ fully into the investigation of this plan, to 
gliard the canal subscriber from being misled by 
f uch locks and estimates fof them as these ; ft^ 
% repeat it ag^in» that where water can be obtain* 
ed from reservoirs^ or from brooks and streams^ 
tb^e never will be any thing designed to aquaj 
a cani^l locl^ fQJT pt^ssing from one level t^ ano*- 
ther, npr for itfi simpUcity^ Mtilityj^ and durabiliiy* 

K these ingenious gentlemen^ who thus rack 
their biraiii^ and torture th^ir minds with siuch 
fine spun theories^ would but calmly sit down 
and calipulate iheexU^ visages that are inseparably 
connected with nine-tenths of them^ they would 
see tbat all such multiplied^ complicated and 
int(ic2kte 4e^i^iis as ^^g ^^ ill calculated for 
t^Q useQjf bP^ 9,^ bai^^men, wbp takj^ muc?fc 
xn^re pl«9i?ure m, 4catrpyinj; e^i^il vi^oiks,, thai| 
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in preserving them ; and they would save this gen- 
tleman the trouble of sinking his Avocater, (the 
name he gives to the vessel) for they would soon 
sink it to rise no more ; and moreover^ whatever in- 
genuity there may be in the design for -such locks^ 
the gre^t annual expense in wear^ tear, and taking; 
care of them, would prevent th|sm from being of 
public utility ; and if they are not beneficial to the 
community, they wiU nojt be profitable to the 
designer. 

If an accurate account was talcen of all the pa- 
tents that have been got within the last twenty 
years, and also how ' many of them have been 
useful to the public, I much doubt whether one 
in a hundred would be found to have been sdj 
What infinite mischief has many'of these pre- 
tended impro^rements dene to tociety, 'by'ih^ 
flaming and misleading the public, and many 
individuals into irretrievable ruin. 

Exactly similar to the annual expense of these 
hydrostatic locks were Mr. Rennie's plan for 
saving one half the lockage water for the Roch- 

• 

dale canal, which if done, must have been by 
side basins, (for that was the plan, as Mr- Jessop 
informed one of the committee of the Calder and 
Hebble navigation) and one for each lock woiitd 
huve cost ^900 if well executed^ including the 
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Ifjid to. be pufcliased for it^ bat some canal 
engineers b^ve estimated the expense at more* 

The number of locks on that canal are ninety- 
two, but through mistake have been called 
ninety-four ; at ^^300 for the basins, the aipount 
will be 3^27,600,, and each would require a man 
to take care of it and the basins ; and if the 
wages of the men are taken on the average at 
20$ per week per man» the annual expense in 
wages will be -^4,784, and eaual to sinking a 
capital of ^95^680, and if added to the expense 
of making the basins^ the sum total will be 
^123,280, and is full -^60,000 more than all 
the reservoirs for that canal have cost (for the 
commons on which they are made, cost only 
about 1 0$ per acre) and is a plain proof, that 
when the engineer proposed to save one half of 
the lockage water for that canal by side basins,' 
he knew but Utile what he was about, for saving 
one half of it would have been nothing like one- 
sixth part of the whole consumption. I have 
made no allowance for the expense of lock-keep- 
ers for the supposed canal, with five hundred feet 
rise and fall, for it is probable none would have 
been required if the locks were judiciously pliaced* 

Perhaps some men iftay think I have some- 
thing personal against canal engineers^ but this 
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I deny ; for was that the case^ t nAght hate itien- 
tioned a yariety of circumstanees tdipecting many 
of them that would have surprised the public ; 
for I have been sparing in may observations upon 
their conduct. But so far from having any thing 
personal against canal engineers, that I think 
there are numbers of them that would be an or- 
nament to any profession^ and in whose company 
I shall always feel myself happy^ and for their 
friendship I shall ever have the highest esteem. 

I have just received itiformation from un- 
questionable authority^ that although the 
Kennet and Avon canal will cost near^ if not 
more^ than a million sterlings when all the works 
arefinishedj includingloss of interest ; yet goods 
are now carried cheaper coast-wise between the 
cities of London and Bristol^ than by that canal. 
What thinks Mr. R. and his friends now of the 
recommendation so strongly urged^ for making 
that canal narrow before the spade was put in ; 
for doubtless '^250^000 would have been saved 
by itj as before stated^ and goods carried as cheap^ 
and in one-fourth less time between Bristol and 
Newbury. And is not this another awful proo^ 
of the necessity there is of a reformation in 
sHrveying^ estimating^ designkigf^ add eatecBtkig 
e»ials. 



t liftve before stated the Buppoised saTing to 
the bakef^ by making bis bread of flour made 
from grain dried by a ventilator^ at from 2^ to 
2s 6d per pack^ than if made of common flour, 
according to the information I h^ve received. 
Bi^t from consulting different persons, I had 
Tarious estimates given of this savings some of 
whom might probably have a particular interest 
to serve; and finding them so much at vari« 
ence with each other^ and next to impos&ible to 
obtain information I could rely upon^ and con* 
sidering an accurate account of the utmost con* 
sequence to the public^ I determined to judge for 
myself^ by procuring a qvantity of wheats audi 
by drying, grinding, and dressing it in the. fol*- 
lowing manner. 

I got some wheat,* which I carefully weighed 
before it was dried^ and preserved an equal quan- 
tity of the same bulk undried, and by drying, I 
found it lost full one-sixteenth part in weighty 
but it was rather too hard dried ; yet notwith- 
standing this, I knew that it would r^ain its 
natural weight, were it permitted to lye from 
.twelve to sixteen days before it was ground. 

I dried the grain in two dripping pans before 
the fire, and turned it twice in the hotir for 
about fourteen hours, and left it befort the 

8C 
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fire all nigbt^ and in the morning removed it p 
I waited three days before it was ground^ but 
more time would have been better; and the same 
time was allowed before it was dressed after it 
was ground. 

The undrsed wlmit was gromid and dressed at 
the same time the dried wheat was ; and then I 
weighed four pounds of each flour with the 
greatest exactness, and got good barm to raise 
them ; and each off the four pounds were made 
into two separate foaver, and baked in the roost 
cautious maimer ; and I allowed a quarter of ant 
hour more time for the loaf to bake in that wa& 
made from the dried grain than the other, as it 
had taken much vaofe water to knead it. 

After the loaves were properly cooled, which 
required twenty-four hours, I weighed them 
with the greatest exactness, and found that the 
loaf made from the dried flour weighed nearly six 
Ounces more than that from the undried flour. 

From this experiment, it appeared that full one- 
eighteenth part more weight was obtained by the 
flour made from the dried grain, than from that 
which was not dried ; and it nearly corresponds 
with what a public baker stated it to be nearly 
twenty years aga. 
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But the flour I tried these experiments Tvith 
was not of the first quality ; for the better the 
flour and the more weight will be had ; and therer 
fore the mean average of the whole saving should 
not be taken at more tbttn one-eighteenth part 
for the consumer^ seeing tbere is such a gfeat 
difierence in the iquality of gtain. 

But if to the above be added what the miller 
will gain by the grain grinding more freely^ and 
separating so much better from the hraxk, they 
may fairly be taken at nearly one-sixteenth 
part of the whole. But if no 4Mving was 
obtained by drying the grain when soft, 
except that of enabling t]|e miller to grin4 
it in the best manner^ . and that of the far- 
mer when his grain is not fit for keeping, these 
are savings, the intrinsic value of which is not 

* 

to be estimated. But I will take the whole 
saving of the miller and the consumer at only one« 
eighteenth part, which is much lower than I have 
heard any miller or baker state it, yet this will 
produce^n amazing sum. 

I have before estimated the whole annual con- 
sumption of wheaten grain, in the three united 
kingdoms at fifteen millions of quarters; but 
according to a particular account given lately in 
ihe public papers^ of all the grain grown in £og« 
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Und wd Scotland^ my estimate appears to be at 
)east two millions of quarters too low ; for tbe 
estimate of the growth much exceeds mine of 
consumptioD, and yet we are annually pur* 
chasing large quantities of grain ; nevertheless^ 
I will take it at fifteen millions of quarters^ 
as before stated ; and I suppose two-thirds of 
it to be made into breads and the remaining third 
part to be used in pastry^ &c. 

I calculate the whole value of these ten mil- 
lions quarters of grain at £4 per quarter^ equal 
to jB40,000,00(J sterling, and one-eighteenth part 
of it will be ^2,222,223 4« 6|rf, equal to the 
supposed saving, if all the wheaten grain was 
dried with rarified air; and if the saving by 
a proper use of the balance rine be taken at ls6d 
per quarter, as before stated, and the saving to 
the farmer, by drying and dressing his grain, be 
only estimated at fs per quarter, though it before 
has been calculated at 3^, and no doubt it will 
be that or more, they will be equal to £2,725,000 
per annum, which added to £2,222,222 4^ 5|rf, 
before stated, will make the whole annual saving 
to the public rqual to £4,967,228 4« B^d. 
Should the average price of graio for the year be 
less than I have stated^ it will maka the savings 
less in proportion ; but should it be higher^ it will 
mak9 the saving ^eater in the sane pi^^pwtioa. - 






8S1 

Acoirdtng ie the price of grain Hi {tiesmt^ 
the saving by drying it wouM not be equal to 
^1,64^,074 U Ifrf, but the saving of je«,?a5,000 
virould not be afieeted by it. 

From the many experiments I have made 
in drying wheaten grain^ I am fully satisfied, 
' that however cautioygly it may be parformed, if 
it is not dried by rarified air^ the colour vrill be 
affected and the quality injuredj v^hith proves 
the necessity of the millers having ventilators ; 
for so long as the practice is continued of stow-* 
ing grain so thick in commission warehouses^ 
(particularly in winter)^ and so little attention 
paid to the turning of it, the miller will be 
under the necessity of drying a considerable part 
of it, or he cannot grind it without much loss. 

All these warehouses should be put under the 
excise law, or an inspector appointed for that 
purpose, and make the owner answerable for all 
the grain that is damaged therein ; and this 
virould be the means of hating ventilators in 
all of them. ^ 

The immense quantity of grain that is damaged 
iQ tiiese warehouses is become a great national 
^viU and will require the aid of government to 
remove it ; apd I hope it* will undergojin inves- 
tigation tb« ftisuipg pafliament. 
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I maintain that full one-dghteentll part 
of the weight of bread may be sayed^ if made 
from grain that has been dried by a ventilator ; 
and it is most gratifying to reflect^ that the prin- 
eipal part of this saving -will be shared among 
the labouring class. 

But it may be necessary to remark^ that grain 
may be dried too hard by a ventilator^ and thereby 
injured^ but there must be great negligence in- 
deed when this the case ; and it may also be 
injured by being dried too slow; when this 
is the case, the bran will be dried before the 
heat has reached the heart^of the grain ; and if 
the slow fire is continued until the grain is dried 
to the heart, the bran or coat of the corn will 
be dried too much, and break in pieces before 
it will cut. 

The heat, as I have before observed, should 
be of an equal temparature, or some parts of the 
grain may be injured. If a temparature of heat, 
of from seventy-five to eighty degrees be con- 
stantly maintained, the grain will not be injured ; 
and it is sure to grind well. 

Her^ is an amazing field for improvement laid 
open, in the drying, dressing, and grinding of 
grain ; and no class of men in this kingdom, I 
think, are so much interested in it as the Lou- 
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don br^d bakers ; and I hope they will pardon 
me for the freedom I may take^ in pointing out 
the plan which I think is their interest to purs^e, if 
they should Gommence grinding their own flour« 

The London bakers are now delivered from 
that oppressive and impolitic system, of having 
the price of their bread fi^^ed by the Lord Mayor, 
which prevented a fair competition, and entailed 
an extra price of perhaps from five to seven and 
a half per cent upon the consumer ; but though 
the public will receive the said advantage, yet 
the baker, upon the new system, may have a 
better profit than heretofore* 

It does appear to me, but it is possible I may 
be mistaken^ that it would |)e greatly for the 
interest of the London bakers to grind their own 
grain ; and two or three of them might join at a 
water mill, or a steam engine. 

If they grind by water, it may in the first 
instance be cheaper than steam, as coal is dear 
in London ; but there are many circumstances in 
favour of steam, which a water mill cannot pos* 
sess, such as going constantly when trade requires 
it ; but the greatest perhaps is that of drying the 
grain with the heal of the boiler, without any 
additional expense in fuel, and little or no ex- 
pense in building ; as the boiler house will serve 
to make a ventilator in^ as I ^ball shew. 
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I will suppose A thirtjr hone engine erected to 
work t^ix ptLit of French stones, four f^et eight 
incheB diameter, and to make the revolutions! 
have reeommended ; five pair of them maj be 
supposed to be constantly working and one 
pair dressing. 

The boiler house I would make thirty-six feet 
long and thirty-one wide, which would contain 
two boilers, each twenty-four feet long and nine 

wide, and the room should be parteA from the 

* 

bottom with a brick and a half wall, which 
would allow a room for each boiler, thirty feet 
six inches long, , and eighteen feet wide. The 
pipe for discharging the surplus steam should be 
carried under the floor and through the side wall ; 
and care must be taken to have every part of the 
boiler steam-tight. 

There should be three cast beams over each 
boiler, each of which may be cast in one lengthy 
thirteen inches deep in the middle, and ten inches 
at each end, inch and half, or from that to inch 
and three quarters thick, Which would make four 
openings for the joists, seven feet six inches long, 
and the distance between theni two feet ; and 
the cast plates should be the same length, eigh- 
teen inches broad. The joists should be half an 
inch thicks four inches deep, and have flanges 
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M ^Mh sidle ibe top. tdg^ hatf an well ImmI £q| 
Aie plates to test vj^an, i/irhick'wjH n«ke tha 
iirh0)ebf««dtb on tiw t«ip side iiieh- raid hftUl 

A friend of mine is making a ventilator with 
cast beams, joists and plates^, to be hieated by 
rarifiedair, which I hope will answer;* and should 
they not injure the grain, tbey wiJl have grevtly 
the advantagie avec bf.ir clatb witb fespact. ta 
diirability. 

All ccifri mrfts that are worked by steara may 
dry the gf afn by the heat of the boiler, and it 
will not require a close under ftoor ; fbr if* one 
was made it would answer no purpose, as I think 
a fan wouM be found necessary ; for most pro- 
bably a sufficiency of air could not be procured/ 
without one to dry grain for six pair of wheat 
stones ; and a pipe six inches diameter may con- 
vey the arr firomthe fan, made full of holes on 
tbe top side, but the end should be made up and 

• 

go under the iron plates, from one foot to eigh- 
teen inches below ; and the heat of the boiler, I 
make no doubt, will rarify it so much as to make 
it pass freely through the grain, if the boiler- 
house is made air-tight, and ha\e an inner door 
which should always be shut before the outer one 
is opened. But I would fix an air ffue in th« 
out^r wall^ and the under side should be Mix £eet 

3D 
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fix ihohes above tBe flags^ ramid the boiler^ antd 
k should project «ix feet mio the room. The 
VfiAtbr of the opening for tiie air should be two 
feet, depth on the outside three inches, but only 
two where the air is delivered ; and this may per- 
haps make a fan unnecessary. 

Ventilators made for farmers, and water corn 
mills roust have counter floors ; and from more 
mature consideration, I am confident that the 
fire and air that supplies one would 3erve two,, 
one over the other ; for heat would ascend from 
the first to the second as it does in drying-houses 
for wool and cloth. When the hot air has pas- 
sed throughjhe grain it mus f, go somewhere, and 
its natural tendency is to ascend ; and should two 
ventilators, be required for a large corn mill, or 
a commission grain warehouse, or for govern- 
ifxGnt to dry^ grain for the army and navy, 
ojae fire may be made to serve both; for any 
steam that may arise from the grain in the first 
room would ascend through the second in pipes, 
^ithout doing any injury to the grain in jt ; for 

this plan I adopted more than twenty years 
ago. 

Had government made large and numerous 
ventilators in the late war, many hundred thou- 
sand pounds would have been saved, by prevent* 



ing such a Tast qtia^tity of grain from being lost^ 
owing to the bad state it was in^ from a i^arietj^ 
of €if4:umstances tl^at might be «inavo|d|Lble« 
But to return. — 

The following obseryations I would recom^'^ 
mend to the bread bakers in London^ and those 
in other cities and towns I think are interested 
in them, though perhaps not quite so much as 
those in London ; for they are now at liberty to 
procure grain or floiir in any way that may be 
most t^nvenient for thetn. 

I have before observed how few corn-millers 
grind well, still I think fewer know how to dress 
the grain in a proper manner before it is grounds 
For leaking flour of the finest quality grinding 
well is necessary, and dressing the grain in the 
best manner before it is ground is equally neces^ 
sary ; for if both are ,not combined, flour of the 
firat quality cannot be made ; for an imperfection 
in the dressing of it will be fatal, as it will alwayil 
injure the colour of theBour ; and after all, pro- 
per wire and good brushes must be used by the 
dressing machine for. the flour, or its quality 
will be injured. 
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imT&ucTiom 

^OR MAKING AND FPEFDING MACHINERY FOR 
VKtsmt^ «ftAf!l B«FORfi It IS tSROCtl©. 

In <he attic story a good corn screen should 
be placed over a box fen, frcna two fcrt Binc^ to 
two feet ten inches long^ with an iron axle^ aod 
iour wings or webs^ each twelve inches deep ; and 
it slH^uid m^ke from two hujudred aild eight;; to 
three hyndred revolution per xnimite ;. and Hm 
screen should be so fine as not to admit of an/^ 
thing passing through^ and ii^uring the £9LGe of 
the stones. 

Whan the grain first comes into the ftiill^ it 
should be taken up by the elevators to the said 
gcmea^ and pa«» threugfa it into the fan box^ in 
a *hm Aeei, nearly as broad as the fM is wide^ 
and it wiU Wow tfafe light grain^ <he fiand^ and 
dttst also, into a bifi prepared for tfaem. The 
gr^itt should iben be botsted up again by the 
eievafaer-s^ and pass through a macbine made for 
dressing k, with a cyltiUler six feet leag, twewty^ 
one inches diameter^ and abould make lhfe€f ^ 
hundred and twenty revolutions per minute. 

This cylinder should work in a wood bou^^ 
five feet deep, two feet six inches wide, and 
should have a wood or tin hopper at the lower - 



end of li^ twcSve inclies wide^ Ae iep of.wliit^ 
sfccHiId »ttnd even with Ibe bettom of tlie box> 
ud a pipe shottM go from the b^^Mw end^ five 
iaduiB sqfiace, *to the mill floor^ saA a sac^ may , 
be hung to the end of it ; isid all tiie tmeluf, 
sand^ and dust^ may be removed i^ithout making 
any 4iwt in the mill. 

The cylinder should haw a greal declivity^ to 
make tke gimia pass freely tbrou^ it ; and fouD 
feet in ki^^tfa at tiie bottom end should be co^ 
▼ered with wire^ nine lines in the faich^ and thg 
remaining two feet at the top end should be co- 
Tered with a sheet of tin made like a grater^ and 
the rough side should be in the inside of the ey- 
Knder ; but perhaps it may not lie improper to 
nib the holes over in the inside with a fine smooth 
stone^ and take off a little of the sharp points^ 
lest they should injure the bran when first ttt to 
work. 

There should be ten brushes fij^ed in the inside 
of the cylinder^ in the same manner as those are 
for dffessin^ iour ; irnd five of theih should be 
QMlle of stout bfiatles^ and the other five of 
eane. The esuie bfu«hes are for flattening and 
burisKing' the trui-ks^ that they may be the mofo 
easily driireji through th^ wire into the bo:( and 
<he grater at tht tap is to rub loose and diake off 



890 

Hkt sand^aDd dust that adheres to th^ grain ; and 
the* Inrushes are to sweep it away* This cylinder 
wilt more ^KsMuaily cleanse the grain at (Mie 
e|ieration^ timn. passing one hundred times 
tferoi^h any screen. 

■ 

After the grain has passed the cylinder^ it 
must be hoisted up again^ and pass through the 
hta to blow' off any dust or sand that may have 
escaped the brushes ; and then it descends to the 
grinding stones^ or into a large hopper^ from 

which they may all be fed% 

• * • 

The lightest corn that is blpwn from the graia 
at firsts should be removed to the shelling fan^ 
pr one made for that purpose^ when eight or ten 
quarters are collected into the bin ; for wa ^ it 
to be dressed in the mill chamber^ it would fill 
it with dust ; and the lightest of the grain is fit 
.for nothing but poultry ; and the better should 
have a little good grain mixed with it^ and 

ground into seconds. 

» 

Many millers * I know mix their light grain 
with the good, and by so doing spoil the whole ; 
and they palm it upon the consamer for a first rate 
article;' bdt'this can never be, for when thus 
mixed, it' is not possible to make flour of the 
first quality from it; ' for it will only make good 
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s^conds^ as the light grain' always spoils the 
colour of the whole ; and* moreover, ^ the flour 
will be poor and insipidj and destitute of afll 
that fine colour it ought to possess. ^ This ligiit 
grain maj fitlj be compared to shambles ^riieat^ 
or pottltiy that are ill fattene^^ tbe flesh being 
ill coloured^ and still worse flavoured ; ^nd Aiore? 
orer^ contains Tittle ntftrin>ent. - , 

When grain has been dressed as before de- 
scribed^ no one would belieye how inuch it is im- 
proved, unless he saw it, for it J« made ioloofk 
finer than the best of Dantzie ^heat ; and if it 
has been gently dried by a ventilktor/ H^ill slip 

in the hand like so many glass faeadi. ' ' < 

, < • *. J ■ 

• Vlis is the way I would have every farmer of 

any consequence to dress his grain^ whd hks a 
thrashing machine, before it comes tO' the mar- 
ket ; and if it is in the least soft, blow the cold 
air freely through it with the fan for a few hours ; 
but should the atmosphere be damp, light up 
the fire for the ventilator. 

I will mention a circumstance that has lately 
taken place, which proves how grain may be 
improved by drying and dressing. 

A certain miller, a friend of mine, purchiased 
tfttely a* considerable quantity of wheat in the 
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vamrka^, wd he dried aod dressed it, but not m 
^elt M I htYe recomineiided i an4 the next 
iMrket dajr be took a lample %»A .AefvtA Ht t# 
ttnaiiy ftfiners, wb^had previou^ljf a^eD the grain^ 
aDd'her^pretetited it as sent for bia i Bvipeetioii^ and 
lequ^sted tbctr dpinioB^ how mMh mMe pc^ 
qaarter it was worth tbwi tbe graio tbej htd 
seen before ; and tiicffe was n^ one b«t wbaijl 
valued it at 5^. 

' If tbe London bakcn shoidd grind their gnin^ 
iM recilniniended^ a»d attend to the imtrnctioos 
Ibr the dressing of it, th€jr may serve the jpublie 
with bread a»d flour ^ such Mfi I think they have 
not done before ; and the poor will have it con*', 
stantly sweet and sound. 

But a great deal of flour is spoiled by beii^ 
dressed too soonf after grinding ; and it is the 
miller's loss fO, well as iJb^. consumers; for 
while it lies a few days uodressedj it is getting 
weight* 

If the best of grain was dried upon a ventila- 
tor^ and ground and dressed soon afiter> aad then 
immediately packed in barrels as the American 
flour is^ it would turn sour and be greatly inured. 

I have before observed the great loss that at- 
^nds American flour^ and I suppose ther« never 
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tf:d<s any year in which the loss by it wad jo ^reat 
as the yemx 1816 ; for, the quantity that is nei- 
ther fit for starchy paste^ or size« is really aston- 
ishing ; and probably a great part of it may have 
been occasioned by the flour being dressed and 
packed before it was sufficiently cooled : Is it 
then any matter of surprise that so much of ii 
should have been spoiled^ if thus treated f 

In the American provinces^ where the heat is 
great in summer^ an upper chamber is the most 
improper place that can be^ to put the meafin to 
cool, (though the most proper here) ; it should 
be laid upon a ground-floor made of wood^ and 
then it might be sufficiently cooled, 

I shall now mention ^mother great improve* 
ment that may be made in grain, for Want of 
which, immense loss is frequently sustained, and 
that is, b^ wheat becoming fifety, and unfit for 
use ,' yet it may be made sound and sweet again 
by the simplest of all means, and with the least 
possible trouble and expense. Take a few quar- 
ters of fusty grain, and lay it a moderate thick- 
ness upon a common drying kiln,- either made 
wilh cast plates or tile^ and let the kiln be 
pretty well heated when it is put upon it, and 
have a -couple of large watering cansready^ and 
from ten. tO| twelve gallons of fine soft spring 

9S 
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water and iprinkla it ve)!^ ihtn titni an^ mix it 
until it it tqually wet ;* a qfoarter of grain will 
take -firom six to eight quarts. After tkii, lecfi » 
brisk fire^ and turn it fveqneotly ta keep it 
fimm burnings aiWl in two honri^ or item tfaat to 
two hours and a half^ if will be readj for taking 
•ff. The steam raised troia it will be grfat^ an4 
will require four or five large tubes, or <^enings 
in the roof to discharge it^ .for the smell is most 
offensive while drying, which requires the kiln to 
have all the air that can be given it. 

It is by being thus heated and put into a st^to 
of fermentation^ that the steam draws from and 
carries off, by evaporation, all that corn^ptibl^ 
and offensive matter which the grain has im- 
bibed. How simple the process that restores 
tike grain to^ its natural state again ) 

When the graij^ has been sufficiently cooled^ 
which will require four or (ve days» let a quarter 
of it be sent to the market witbout being: dressedL 
alon^ with a qwrter frpoi thi aajiMf bulk* in Hs^ 
fwty state> and X will maintain it will^ apU fqr 
from I0« to 15^ per quainter more than, tbfi other 
grain; bnt if dressfd, as before described, it is 
not ea^y to say bpw muc^i it WQ^W be v^jfrpved. 

Stitt the grain may be puriffed much more 
•aottveniently and not Kabfe to iqlnry^ ivith one- 



thifd ibt twmUe^hf iSi^ imtiUUr ; tted ti may U 
steq)ed in a tub a few niioufes only lot that pui* 
pose, if judged accessary, and then it will be 
<?qltelly wc?t. 'rti^ tub yh6ttld -have a wlte^ ^f feen 
hi €Ht b**tot*i, atid d Urge etok Afc^f if, B5 
which the water maybfe quietFy dr^hatg^ tttltf 
the grain insta/itly pu.t upon the ventilator. 

If <h^ gfaid ihvd steepetf is ^ffed xVptfh^ V^il-- 

tilator, the heat sA^tiW be fictttf iJigfityJfttfe M 
liinei^ degrees? ; f6i- it thmi be gft?**, 6r it will 
tiCfi rafee ^^ffidetit (fuantrty (ft iteiih ta 
purify ft/ th6 gr<*a<^ ihe qti^tithy 6( gtekraf IK^lt 
a nised Mi th^ st^etet iKe jgVaiu' ydll bef. Btit 
thd'gr'a?ri majr be ptit dry upbn tha^ vcittilatw, 
diflrd ^prmkferf'^iffr t^attef, btrt it isfiftttltef^ paf- 
tiaf way of doing it. ' 

' ^gfieai.deali>ft f^6ty grain ha» been bot^gbt 
^|tbi^; the kwt.eighttjeft inowths,. on and near the 
«3i&t€!rn coa«t,of *he CiOtioty ef York, by miMers, 
a(id fre^cfttly for a triSe, which they have |Hin- 
fied ; and the flour made from it has been war- 
ranted good. If the previous treatment of this 
gf^frt t«^*« kitewti, pf obaWy it wdul'd' be ptdVed 
flwrf <H(i JtijtM^ *t htfd received was by lyfttgiff A 
eer«ftii§stfdn \*^afefc«tfse»too Idrtg withdut tornitlg, 
add tft^'fan^taMeflr at fort is cchtrpefl^' io; t^ke ^ach 
d^ ^rks^it^r it to the ooinniisafiotyei' <;»iy g«f^ enr thai: 
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he thuy purehase it Uni«elf at' perhaps liMle more 
than half its original Talne. 

Now if such foul grain can be purified^ and 
made fit for me, the farmer, who is the great 
Offerer, should do it himself » 

From the experiments I have lately made in 
drying grain^ and consulting with Tarious mil- 
lers respecting the great saving there is of power 
in the grinding when dried, they are of opinion, 
that in summer more than one-sixth part of the 
power will be saved, but in winter, when the^ 
weather is soft and wet, and the grain tough, 
one-fourth of the power will be saved, yet I hava 
stated it at one-tenth ; and this estimate of the 
saving in power^ I am inclined to think, is not 
much over rated. The power for working a pair 
of French stones^ is well worth from £75 to 
£S0 per annum. Surely this great saving in 
power, is sufficient to induce the miller to have 
a ventilator, independent of every other consi- 
deration. 

When I consider that there is annually near, 
if not more than one hundred millions st^Ung 
of the farmers' capital^ in grain, in the three 
united kingdoms, exposed to all the vicissitudes of 
such a changeable climate, where the raging 
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winds and excessive raim frequefitly destroy a 
great part of it ; I staad amazed that nothiii^ 
has beeA done to lessen the ealamity. 

It appears singular, that a ventilator has been 
go imperfectly undentbod, and that nothing has 
been done to reduce at to a regular system ; for 
as yeiit is Iktle mord than conjecture. 

I have before recommended a caravan stove for 
heating air for a . small ventilator, and it may 
answer; but then it would require a fan, or 
jBome substitute, to supply it with air ; but since 
I printed the instructions for setting it, I have 
thought upon different plans, and have tried 
many experiments, and I think a better and a 
more simple one may be contrived for a small 
ventilator ; but the scantlings I shall now give 
a-re for a large one, yet tbj^ may be reduced 
to suit the size of any room ; and for a small 
ventilator, I am confident no fan will be 
required if made with an air vault. I jam de- 
sirous, if possible^ to make a ventilator for^ the 
former, that will not require a fan, as the power 
qf jtr^bai sc^s Qi^pensive ; but. as for the miller it 
ift^olsaaaU mt>meot, ^s he can mrprk a fan by his 
ivstorwhoel. 

IKSTRUCTIONS 



FOR MA&INC JJl w» iiii ¥^Atrt^ *Mfc'WiVffH* 

GRAIN l^ITH RARIFIEO AIR. 

msedtw^fMiHo^ juiivkeiibigliy lasi if iofcended 
to contain aah^iik ^ttf]AiJii)itor>of ai Bi^ain;€ilgine^ 
the distance between them three feet ; and X]^ese 
SIlnbM fcd confftAi^d acVos^siffi^ room to tbe out 




9tx liiihes; lofilMree 'f^t«eqi};ari(i lifdve^^'^^iti 
bark" near^ leVel Wfli Vhe' grourid Mo6ir, a^ it 
^MA Ic^glheftfiiie^ 'drift ib mucli b^tw^eh ttiit 
air vauft and thc'^iehtil^tor, bi^ wMcfi mui^fi 
mbffe cold a?f VoifW be got. Sinking th6 air 
TAlilt thusr i^ oilly'di[itessary v^Kerethe yeiltflataf 
ih mh&e opott the first" chamber fldor, for was it 
nrade lipoir the secdrrd, there woula hetia pdtB.- 
sidn frr it ; and if «r6 frfotind' floor iiiirnbtaa&fit 
of beiirtg thur mikW; it'ttt^'^e rttadfe t^ AoiStW: * 

When ih« mAI iWans<Ri%r'g^i«>i)» 1^01^ tt^ 
eiics hi9h/tlii'gtdlli>bttir»^hoi!M;^JM liMl^^dli 
them^ and seven inches above them tfcfWslfe)*!! 
be a cast plate put on, five feet four inches broad, 
$kx feel hm/g, inch and a half to inch and three 
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quarten tbidk ia'tbes.middle^^bui cafy kieh, anil 
ft qoiirtbr air th^iiilies/^nd' he- niaidi^ three m 
0mictt¥0 ; iiftsd ,kavio»foiir'siaiil It^fUti the MeJb 
lideUi^ tbeiiiiddlil. ^Titb^ hbles io: io adniiC of 
tbree' ^artei» seiew.pin9> with a puralkl^JfHWt 
at one end toibe fixed to tbem, and dn }tb^ ^Ib^ 
Md tbere sbould be a stfosg tbrted cu«^ ap4 ii 
riieutd go ihrougb thqatebi apdbaYea^roH^f 
nui and hvge wasber ti^btfy atiaaMred onr;the top 
lOde olity ia kt^ep tlie))la«e fr^ai siAfciilg j|i.tii# 
middle when hot. * • . k* 

Apd on the upder side of the plate^ there 

• * • • • • 

sl^puld be two sid^ plates or cheeks^ cast the 
same length nine inches deep^ full inch tbick^ 
a.nd the distance oetween thenv three feet four in- 
che^^ which niust be placed upon tlie brick watts 
when raised, seven inches above the grate bars, 
and each of these plates shoufd stand two inched 
ftorp t^p face of the. saia wall, and on the'baciL 

•* ^ ' • • * m 

side of each of them there should be an air ftue 
eight inches wide^ and the same depth as the side 
yhteA ; i\m ^mMB^f^mU^ be vairiail tdib« ^te^ 
and ib0 edgi> o£ it alwdkl g» fow beb^^ upoB 
tt» imUttotiii ^eb aidfi <ibe fintw ^mA the ^^aih^ 
tefcueeft tbt wilder jidir 'tike pla^tft jwd tborgsatr 
Mini(¥RtU ]tlMh l» 9«Mm» ki^ 

At'the eml of ttre ride ilues there ^IrottM^ be Ati 

• t • • • 1 

opening left in the brick wohft, * near^bir etrJ of 
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Ae plvte^ at wide as ihej are^ to let therhot air 
)>a88 into the air yault The plate diould bajm 
tight lugs on Ae back side <^ it, and four <mi 
each side^ near the edge/ and they should stapid 
across it and hare holes in^ like those for the 
middle of the plate to admit of the like screw- 
pins, nuts, and wadiers, but tlie washers should 
be eight inches diameter, and curred to suit the 
arch, and should be firmly screwed to prerent it 
and the brick walls from being opened by the heat 
or expansion of the plate. 

■ 

When the plate is put on there should be a 
space of an inch and a half left, between the 
brick work and the edge of it, to allow room for 
the expansion, or it will force the brick work out, 
notwithstandii^ the eight screw-pins, and there 
should go an inch bar across the front of the 
brick work, with a stout thread nut and large 
washer tightly screwed, to keep the walls from 
opening. 

When the side walls are got even with the top 
side of the plate, there should be two courses of 
fire brick walled down each side of it, three- feet 
two inches wide, and an arch of fire brick diouM 
be made as air-tight as possible, a brick in lengthy 
and from the plate to the under side the crown 
it will be nearly two feet. 
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•In the front of the brick work there must be 
two openings left in the wall, at the end of the 
flues, the same width, for to allow of two cir- 
cular valves being fixed to admit of cold air; and 
the wall on each side should be carried up square 
six inches above the crown of the arch^ and the 
space should be filled up with sand and covered 
with a strong coat of mortar, to keep in the heat. 
But if at the end of the plate there was another 
laid, from three to near four feet broad, and five 
feet four inches long, and the side flues extend 
to the end of it, more heat would be got with 
the same fuel ; and, but for the expense, it would 
be the best if those plates and flues were extend- 
ed within four feet of the end of the arch. 

Should one plate be laid after the large one» it 
will not require to be more than three quarter0 
of an inch thick, and the remainder would 
do half an inch thick by thus extending the 
length of the plates and flues ; for more heat and 
more cold air would be obtained^ but the plates 
would not be one-third as hot. But where the 
plate or plates end, there the flue for the smoke 
should eomiMnce^ and should be from eighteen 
to twenty inches high, fifteen wide^ and covered 
with cast plates three-eighths of an inch thick, 
and the length may be from two feet six inchea 
to three feet. 

SF 
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frame lor the doors should have a^ flaage 
in the imtde^ two inches broad^ and be even vitb 
the top edge ; and there sliould be a pjate oa 
Ibe back side^ fire and a half inches broad^ indi 
thkk^ with a bracket on the under side to keep it 
from sinking ; and apon this plate and frame a 
Ikick and half wall should be raised^ to fill up 
the end of the arch or air yault ; and wheft 
it is got within four tnehes of the under 
side the arcb^. there riiould be a cast fan- 
Kkel, two feet in breadth^ and twentj-two in* 
ehts, loBg^ and the width of the opening on the 
#et side three inches, but the inside should not 
be more than twe» inches^ and it should be cast as 
light as .possible^ and ha^e a slide before it of 
Mlled plate to admit of .more or less air^ as eir- 
twastaBces mky require. 

Kear the end of ih6 asr^Tault there should be 
It stoQt tin pipe^ twelve igches diatneter at the 
IMtom whef e it wiil go^ tbrdugb the arch 
and taper to eight iikhes in fisw &6t lengthy 
fttfd be eontmued tbis width tttl it gets thye^b 
tire fld(H'> and the& be xmBie t^ipetve ii^dies wide^ 
Ibt 0nt foM in tengtby Said made iip» Sft the end, 
atfd bftve foor nossels ea€fa ski inches wida 
and three long^^ to admit of tcit ptpcki being: pist 
ixpM ihtm, U eoavBf tlie ahr and 4is4tib4te it 
equally alonfi: the space under the vetttih^ji bf 
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the pipes being fall of botes on the top 'side. The 
upright pipe may be made of tin, at one-^foqrtfc 
the expenge of cast ones, and will aBt8\ver every 
purpose. V ; 

I 

b ■ 

y 

By adopting this plan I have no doubt but ^ 
Mifficiettt quantity of rarefied air may be had fof 
a moderiute sised ventilator ^^vitbout the aid of 9' 
fan; but as tUbis U intended for alarge one I 
would prepare a hole in the arch, within four lur- 
ches of <^ plate to admit of a pipe six inQhes 
diameter, in 45a«e one should be wanted. 

A caravan stove will only contain about six 
feet of rarefied.air ; and if a large atove is made 
in the shape of a boiler from six to seveu feetdi^r 
meter, such a «tove would cost thrice the expens^ 
iof such an air vault as I have described ; if only 
made with one Urge plate it would not contaia 
one-half the quantity of rarefied air that the said 
vault will. 

I have had great fear that cast plates woul9 
injure the grain, though they might be heated 
with rarefied air ; but within these few days I 
4iave seen a common pot tile kiln covered with 
hair-cloth, and grain spread moderate thick up- 
on it, yet I could not perceive that it suffered the 
least injury, for the faair-eloth preveated it. 
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I am now fully satisiiedy that the farmer 
maj hafe a ventilator from iSve to six yards 
square^ well heated with rarefied air^ without 
the asfiistance of a fan ; and both he and the corn 
miller may make uie of cast plates with safety ; 
for should they have any fear of iivjury, they may 
cover them with hair cloth, and then no damage 
(5an be done to the grain ; and should they want 
to dry oats, they may take it off, and only use it 
for drying wheat and malt ; but it will always be 
prudent for the miller to have a fan for drying 
the grain with cold air that does not require 
heat, as I have observed before. 

There will be no money lost by carrying the 
arch nearly across the room, for by raising a few 
heads upon it, it will assist in supporting 
the first floor, supposing a new building. to 
be erected. 

But if the arch is not continued across the 

* • 

room, it may end about two feet beyond the sit 
feet plate, and should be walled up with a bi icl^ 
and a half wall, and the upright tin pipe for een- 
veying the hot air must be placed near the end 
of it, and it will deliver the air near the middle 
ef the ventilator ; but the flue for the smoke 
must be carried to the wall, and. rise up there. 
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By cutting the arch thus shorty a cotisiderable 
quantity of heat will be lost^ and liie draft for 
the cold air much diminished^ as I have before 
obserred ; for here the flue for the smoke cannot 
be returned with advantage^ as in drying houses, 
and therefore it will be the most beneficial to 
continue the arch across the room, no matter 
what size the ventilator may be. 

As soon as the said ventilator that is making 
with cast plates^ and a forged stove, nearly i n tire 
shape of a seven feet boiler^ is got fairly to work, 
I intend to inform the public how it answers, 
and of any additional improvement that can 
b^ made in it ; for it is too much to suppose that 
it will not admit of any, nor am I so sanguine as 
to expect it. 

Time, experience^ and mature consideration 
are required to reduce a chaos, that contains the 
seeds of immense improvement to a regular sys* 
t^m ; and experience, in many instances^ has 
shewn how slow the progress of great improve* 
ntents have been, and perhaps this may be consi- 
dered one of the greatest in magnitude of any that 
has yet been brought forward in this kingdoiif ; 
and its importance is greatly increased, and the 
nteessity of it becomes more urgent by the perpe- 
tual change in our climate. 



' Pfom the description attd inHruetions given, 
I make no doubt but any intelligent bricklayer^' 
or maftOOj may erect finch a tentitttor. 



Although I haiFe said much upon (he bene* 
flcial effects of drying grain by rarefied air^ yet 
the application of it is not confined to grain only ; 
for it is capable of being made very useful in 
many difierent ways^ 

The time I thiak is not remote^ when it will 
be fener%lly used for warming churches^ public 
ropaif, \mefm, drying houses for wool ^d 
nlotb» imd for ^11 kinds of cotton goods, And 
hot air will be of siiygular use to public breweries^ 
&r banning the room where the liquor is work* 
ed, and especially in frosty weather, as it may 
be kept of an uniform temparature most conve- 
nient for it. For want of having the room pro- 
perly warmed where the liquor is worked in frosty 
weather^ large quantities of it are often much 
injured ; and by the said room being too hot in 
summer^ much liquor is often spoiled. Now 
there will be no more difficulty in having this 
room in a proper temparature both in summer^ 
and winter; and in hot weather^ it is of no 
•mall consequence io the brewer to have the 
said room sufliciently- cool^ which may be 
done by making a communication with the 
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air Tault, or hy blowing the air with a fan i 
biit the great advantdge of drying the malt bjr 
farefi^ air will far exceed both theee; and all 
these im{>roTements may be combined ia a, coiur 

mon ventilator. 

* 

The beat tbat id given to dryitig bouses bj bricflf 
flues IS often most iigufious to both wool and clotbt 
being from fifteen to twetity degrees too hot^ 
by wfaieh the fibres of the wool is much weakened, 
but especially when dyed either brown or black ; 
and the cloth made A'om ii handles extremely 
harsh and unkind; and no sabse(}tlent ittdiV" 
meni whatever can restore the fibres of^ttire 
wool to their natural strength; and more6ref^ ff 
will require nearly one half more oil to work H 
than if dried with sun and air. By the cloth 
being thus heated^ it becomes loose and slabby^ 
and there is no firmness in it ; it will never turn 
rain afterwards . as it ouglit to do^ nor admit 
of a kind soft face being given to it. Cool 
ing it out of doors will not restore that finenesf 
it once possessed ; nor will steaming it^ anc 
afterwards cold pressings restore the stamina i 
has lost by excessive heat. 

In winter^ when the weather is wet or damp 
I think one half of the dyed wool and cloth manv 
fiiciored istbe west ridinfi: of the countv of Yorl 
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are much injured b; drpig, m before mentioned ; 
and yet, both wool and cloth might be dried by 
hot air without being in the leaat injured, and 
much cheaper than by brick Bum, or even ateam. 

There U too much humidity in ateamtodiy 

iny thing perfectly, the metol being so eiceed- 

hgly porou., and nibject to much extension and 

■.ontraction, by which the joints are frequently 

iroke, and much steam will then enter the room. 

The heat in a drying house for drying wool 

r cloth, should neyer exceed that of summer, 

ut if any thing, it shouldbe rather less ; as there 

not that quantity of air to assist in drying as 

at of doors. 
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^^tt .fs provable tbat my obserVaf ions upon tfie 
iinniense sums of luonej that Eiaye been impru-' 
den tly expended iipoir canals in GreajC Sritain 
^m e:i;crte considerable surprise in the inindis of 
v^j readers ; but how miicn more will it be in- 
creased, wKen X submit ray obsenrations to the 
public upon tbe designing and executing of' 
canals, . river navigations, harbours, docks, &c; 

and also on the various lines of canals that ha v6 
lately been surveyed, and approved of by tfaj 
directors general of inltait nat^ation in Ireland, 
upon whif h i intend to publish ^ Iseatisip in twp 
or three months. 

,. ' • r • 

N0th¥iig but surveying the canak andnaviga- 
ibMi iir Iwland eould have .mad« me. hefieve^^ 
that, siteh iiMienBe siims of meney had been 
fifo fooliiahly sqgiiaadeced^ and its many l«€al 
aidbfanls^fli %o> much negjieGlld. It is a. country 
capabte . ef kmttsnse improvement^ and' the 
poMOAtiy %» iMrave, bold|, and generous ; and, 
t|MNigit » high spirited people, are capable 
Orf being moulded to any form, if properly 
treated* Put one thing greatly surprised m^ 
that nearly. aUl the gjrain that is gf own in that 
kingdom,,, an^- *^^ ^^^ bread, has to be kiln 
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dried befoijle it can be gitmnd^ hOMre^er fine the 
harvest may be^ and though the coal for drjring it 
is exceedingly dear ; for there is only one kind 
in the kingdom^ as I . was informed^ that i$ fit 
for the purpose, which is got in the county of 
Kilkenny. On tKis account^ ventilators would 
be of singular advantage^ as they might be heated 
^ith turf^ or inferior coat^ or with turf and coal 
mixed together ; for though the smiell from them 
is very unpleasant^ yet it could not^ in the leasts 
a^Sect the grain ; and it is probable it might be 
dried with one half the expense it now costs. 



On the Bridgewater Canal. 

Siifte the estimate was printed commencing 
in page 145 of this work^ I have l^rned with 
stirprise^ that the communication is now intended 
to be made with the Leeds and Liverpool canal 
at Wigan ; which will deprive the towns of 
Liverpool and Manchester of a short and easy 
water conv^aoce; for the public had a right to 
expect that the union would be made at a differ- 
ent place, as the distance between the two tbwns^ 
by that line, will be from fifty-four to nearly 
fifty-six miles. I am informed that a junc^H 
jnay be mfcdfe between the two canals where they 
a^e upon a level, or within a few inches. 
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* Wa» ihic eomtnumeatton «o nladai^that th« 
distance between the said towns should liot 
exceed from forty-two to forty-four miles^ (and 
i can see little difficulty in doing that) it would 
be of the utmost consequeiK^e to the lieeds and 
liverpool canal ; as the princifml part of the trade 
between the towns of livespool and Manchester^ 
would pass upon it^ and ^hich I apprehend^ will 
not be secured by the proposed line of conveyance* 

If the junction was made with the Said canal 
twenty miles from Liverpool^ that part would, 
I think, produce ten times the revenue it will 
ever raisej suppose the junction to be made at 
Wigan, by carrying goods to and from Liver- 
pool to Manchester. 

It is not to be expected thai the noble Marquis 
will make the communication, as he cannot 
increase his dues, how far soever he might ex- 
fend his line, being restrained by his acts ; and 
j^hould the Leeds and Liverpool catial company 
refuse to execute it, I have no doubt the public 
would be glad to make it, though the distance 
might be from twelve to fifteen miles. 

. Should th^ present plan be executed, it is pro- 
bable that a new line of canal will be projected 
between thi^' iwo towns^ which may not require 
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fifut If by M ihetfti^ fbtlch*^^ iferf Eeiglr »ffr^ 
toost pi^^r place to ttm tite jtiiicfroirr -if thJ 
new line js ta be matfe tticrteoHent for ibcf ptfbfre 
fhis would aepeiid upoiitirchTiiHkttttiew; it might 
be fornid mast ^dviMykicf leave tbef Dbk^f cstnaf 
two or fttre& iirifed fro A iRence; I By tto meami 
intimate^ tRat the two pahrties ahotffft be prer^ 
eluded from roaking^ajunctionj^ for this may he 
done, and still another line made for t^e aocom** 
modation of the public ; but it should not b« 
made so, cifcuitgus^ as tq exclude the trade of 
\he two 9aid townSj* which wiU betide ^se, if th« 
junction is made at or near Wigan. 

If theline^ that is proposed to unite these ^wo 
canals^ was twenty miles long, the noble mar- 
quis would not be injured ; for by his acts^ he is 
empowered to take th(& whole of his duea, though 
the goodft do iu>t pas» one mile upon his <^naL 
And it would be greatly to the advantage of the 
Leeds and Liverpool company^ if the canal was 
from ten to twelve miles shorter than by Wigan^ a§ 
there will be a saving in expense of lock buildings 
aad muqh leas loekagfe vTatev wiU \(t ifipifcd ; 
l^t if thejunetioni is^niaiie near Wjgitti^ in <i»m^ 
\b% from {iiverp^ol a look fi4l •€ wMlee 
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consamed^ and another in descending into tte 
Bridgewater canaU 

Should there be an extensive trade on the pro** 
posed line (but that is not probable) I think it 
is very doubtful, whether the company can supply 
it with water by any natural means ; would it 
not then be most advisable to make the junction 
where the least water will be consumed^ and die 
greatest revenue prqcqre^? For a vessel^ in 
passing from Wig^q ^o l>igh,, a difdtw^a oriix 
miles^ ^ill coprsum^ 93 . niuich Ii^cltago water as 
in passing from the sumnut to JivcrMMfV the 
distance of eighty-six milcaL : 
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f 10 MBtfirMBtlMtop, Ttad«]ki(, Bot«iMi#. 
U llltMifn)BiUMtOfiprea4eftf/» Aote«rtf. 
90 tliMtfraBi tb« bottom, T«ad fttcBwIml, not /»r» ipIM. 

STip Um, rto4 X^toeii, nol ilM 
llllooilhMntiwtOf, roao diitf» not mi. 
)01 . TUatffrontbeio^ nad 9wing, oot ooircgr. 
ITO T Ubm Ipqb the tof , read fr§fimmg, not pntim^, 
170 UoM from the bottom, read SOO feet, not 100 yor^. 
191 Tep line reod AieA, BOt ^leJbef. 
SSO It linetfroB the top, vead «tof, not tpetL 
S4I lines from the bottom, read <*mi, notlAoT. 
SM II linrnfrom the bottom, read ehmt, not «JM. 
SM Oltnee from the bottom, read M9n$, not OOOfeM. 
fOT 4 lines from the bottom, read ieijt6.000, not ^ei ,000,000. 
OUnm from the bottom, read f^cHiiff, not eHOMii^. 
lOlfaMs from the bottom, teM'iel«ff, not /Mutt. 
301 15 lines from the top, reo4^#Jlqrf 'Oo>t ^« 
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